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Preface

We wish to warn at the outset that any quantitative work in this study is subject

to a wide margin of error and is of only imperfect accuracy. While it may become redun-

dant, we shall repeat this warning often so that the reader is not lulled into comfortable

acceptance of that quantitative work or any policy conclusions it implies. Conclusions .

and predictions in the social sciences are always based on some set of variables which in

reality change in unexpected ways but which have been assumed constant for purposes of

analytical convenience. These are called parameters. The practitioner who uses conclu-

sions from the social sciences, therefore, is best off when he can interpret the impact

of a real world change in a parameter's value on the conclusions and predictions of the

work he is using. No amount of statistical precision in computing past values of that

parameter can substitute for understanding what will happen if that past value, in fact,

changes.

Put differently, we would hope that the reader will approach this study as he would

a textbook --- as an interested observor seeking useful generalizations, models, and by-_

potheses and very secondarily seeking quantitative truths and predictions. We, at least,

have approached its writing as one would approach writing a textbook. Mathematical model-

ling almost necessarily requires using numerical values for parameters, and in a textbook

using such models, the writer typically seeks "reasonable" numbers and leeal world cases

for illustrative purposes to better appeal to the readers' intuition and interest. Me,

thereby, semi-consciously produces "reasonable" predictions whiCh are nevertheless subject

to a margin of error. Carleton's faculty in 1963 - '1023, then, is our real world case and

its past behavior is the basis for our parameters' "reasonable" values.

Aware of the warning, the reader may be struck by our frequent use of numerical

values up to two decimal points. This is neither "false precision" nor "hypocrisy." It

is, in fact, the most convenient and useful way of expressing our decidedly imprecise

numbers. Since it will be encountered, again and again, an example at the start will be
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useful. Let us say that it appears "reasonable" that over the next four years 6 faculty

0 members will be retiring: 2 in the first year, 0 in the second, 3 in the third and 1 in

the fourth. This imprecise (because some may die or quit!) "fact" could be expressed

exactly that way: "2 will retire in the first year....etc." However, a less cumbersome

way of expressing this fact which is still quite useful so long as one can think in aver-

ages or a four-year time horizon is: "on the average 1.5 faculty members will retire each

year over the next four years." Now, if we rounded this number up to 2 per year on the

average we would be mistakenly saying that 8 will retire rather than six and if we rounded

it down to 1 per year on the average we would be mistakenly saying that only 4 will retire.

Similarly, if on the average 1.05 per year will be retiring over the next 20 years and

we express this as 1.1 or 1.0 we will be overstating or understating the actual number

(20 x 1.05 or 21 retirees) by one faculty member. One faculty member seems a small number,

but it represents almost one per cent of the permanent teaching faculty at Carleton, about

two per cent of the tenured faculty at Carleton, 20 per cent of the 1973-74 group of perm-

anent new hires, and 25 and 50 per cent of the number who stood for tenure in 1972-73 and

1973-74. It is important in small faculties.
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Chapter I

Introduction and the Basic

Conceptual Framework

A steady-state faculty has recently become a basic operating tenet in nearly all

institutions of higher learning. This has been due to a combination of pessimistic

predictions about future enrollment trends in higher education and equally pessimistic

predictions about the amount of resources any individual enrollee (or his family) is

willing to pay for, either directly in tuitions or indirectly through the tax system.

The former prediction is based on nearly incontrovertible demographic analysis

which shows the 18-26 year old age group declining in absolute size in the forseeable

future and on three or four years worth of declines in the proportion of that age

group actually attending college -- an apparent shift in preferences (how permanent

no one knows) away from expenditure on conventional higher education. Thus, one major

justification for faculty growth during the 60's, the increases in the scale of oper-

ation needed to service expanding student bodies, has been eliminated. The latter

prediction is much less solidly based on impressionistic evidence that students will

not pay fof further declines in student-faculty ratios -- increased resources per

student -- a factor that also justified much faculty growth during the 60's. The ap-
. .

parent difficulty that high cost, loF student-faculty ratio, private colleges have had in

attracting their traditional share of students seems the strongest basis for this im-

pression, and this lesson has not been lost on state legislators.

Our purpose is not to question this basic operating tenet Although we would warn

against any unthinking, year-to-year application of the no-growth rule. Rather, our

principal aim is to examine the implications of the transition to a steady-state fac-

eulty for the conventional measures of faculty health and vitality and for the faculty

wage bill. College administrators have long recognized intuitively that the transition
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to steady-state will exact a high price in the ability to make new appointments, to

41, make promotions, and to maintain an appropriate balance of age and ranks in the fac-

ulty. They have also recognized that while eliminating faculty growth will slow the

rate of growth in the faculty wage bill it will not stop growth. Quite apart from

economy-wide increases in wage rates from inflation and productivity increases (cost

increases which in principle should be largely offset by revenue increases),.the fac-

ulty wage bill will rise as the steady-state faculty ages. Our purpose is to examine

these intuitively held opinions and to specify more precisely, if possible, the implicit

relationships behind those opinions.

A. The Variables.

Before an introductory examination of our steady-state models let's first outline

the major variables we will be dealing with and introduce the notation we will follow

throughout the paper:

1. The Proportion of Faculty Which is Tenured ( % T.)

Most discussions of the ill-effects of a steady-state policy have expressed their

conclusions in terms of a school reaching an "excessive" % T without explicitly recog-

nizing that % T is only a proxy for a variety of probably more important variables.

Tenure is only a label that says: "This is a scholar who by this school's standards is

a desirable member of this academic community and to whom the school commits itself to

quasi-automatic contract renewal." Were a faculty composed of 90% such persons, were

they to be paid little more than a starting Instructor, and weee they voluntarily to

remain employed for no more than 10 years from the age of, say, 35 to 45; few would

find this "excessive" or undesirable. It is obviously the great length of the tenure

commitment and, therefore, the implications of a high % T for the ability to make

new appointments, for the average age of the faculty, and, given the tie between age

and salary, the implications for the average salary and total faculty wage bill which

makes a high % T undesirable. Any relabelling device which changes % T without chang-

ing the likely behavior of these other variables is merely cosmetic. Moreover, the
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ill-effects of reaching a high % T will be delayed until many years after that point

has been reached.

2. The Ability to Make New Appointment or New Hires Per Year (H).

It is not a fixed tenure ratio...that provides flexibility (and renewal) but

the ability to appoint new members to the faculty. 1
We will accept this as another

basic premise but warn that this, too, may be only cosmetic if thenew hire has little

opportunity to interact with other faculty members to say nothing of students. The

device of a rapidly turning-over, poorly credentialled and ill-experienced pool of

"temporaries" may bring some new ideas to the student; but students are likely to

be sensitive to their "second -class faculty" status and may tend to underutilize them;

and if the permanent faculty is to gain from the new appointee it must have some min-

imum level of contact and respect for him. Unable to weigh these effects we will main-

tain the distinction permanent-temporary new hires throughout.

Obviously, in a steady-state faculty new hires can be made only through attrition,

i.e.tas other members of the faculty retire, quit, are layed-off, die or are not granted

tenure. This is the most intuitively appealing way of viewing one of the basic rela-

tionships of our models, but there is an alternate way of expressing this: In a steady-

state faculty new hires can be made only because there is a limit to the average term

of employment, and more new hires can be made only if the average term of employment

becomes shorter. We will expand considerably on this below.

We should, finally, remind the reader that the absolute number of new hires per

year is a poor index of flexibility and renewal. Obviously, 10 new appointments per

year has little impact on a faculty of 1,000 whereas it is quite reasonable in a fac-

ulty of 100. The proportion of the faculty turning over each year, or new hires/number

of total faculty, is the appropriate index of renewal. We will, therefore, often deal

with hypothetical 100 person steady-state faculties so that the absolute H values can

See W. Todd Furniss, Steady-State Staffing in Tenure-GranLing Institutions and Related
Papers (Washington, D.C.: American Council on'Education, 1973), p.3.
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be quickly translated into proportions.

410 3. The Probability of Receiving Tenure (p).

This may be expressed either as the proportion of the initial total of any class

of new hires who may expect to receive tenure including those who leave before the ten-

ure decision or as the proportion from any class remaining for the full probationary

period and actually standing for tenure who can expect to receive it. The former ap-

proach would, in effect, lump together all sources of pre-tenure attrition in a single

probability whereas the latter approach separates the departures that result directly

from a negative tenure decision from the departures that precede such a decision and

deals only with the "purely" tenure related attrition. Thus, if one of an initial

class of 5 new hires were to normally leave before the end of the probationary period

for whatever reason and one more of those four remaining who actually stand for tenure

were to leave due to a negative decision, one might call p either 60 per cent or 3 of

5 (lumping together both sources of attrition) or 75 per cent or 3 of 4 (dealing only

with pure tenure related attrition).

We will seek as much as possible to deal with p as the "pure" p, i.e., the pro-

portion of those actually standing for tenure who can expect to receive it, because

this is the only attrition variable which,a school can directly control and is a mat-

ter of universally discussed and stated policy to be clearly outlined in the faculty

handbook. Moreover, we would be less than honest in not admitting that the.major

staffing question confronting faculty and administrators alike is whether non-tenure

related attrition and retirements are currently sufficient to permit a steady flow

of new hires, and the major issue confronting them is whether formal tenure standards

should be accordingly tightened. Other pre-tenure attrition, therefore, will be dealt

with separately as "Quits" of a more or less voluntary sort and not directly under

the control of the school.

We warn, however, that this approach has its disadvantages: it will necessarily

smack of a discussion of policies that sound like a formal "tenure quota," and the

distinction between Quits and tenure-related attrition is not clear-cut. In many

schools even purely voluntary quits are based on expectations of low likelihoods
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of receiving tenure if one stands for it, and the absolutely involuntary lay-off is

in large measure an early recognition of what might be formalized later were the per-

son to be permitted to actually stand for tenure.

4. Quits and Other Attrition Per Year (Q).

We see no obvious reason to distinguish between any of the segments of the spec-

trum between purely voluntary quits and absolutely involuntary lay-offs because what-

ever mutual inconsistencies exist between employer and employee that produce them are

no more subject to school-wide discussion and control for one than for the other. We

should also remind the reader that this variable includes attrition in the tenured

group from a range of causes as diverse as death, ill-health, "seeking greener pastures"

or early retirement. We should finally remind the reader that this is undoubtedly

the historically most important and yet least predictable of the determinants of new

hires, or what is the same thing, the average term of employment.

5. The Average Term of Employment (D).

This is the average number of years which a faculty member may expect to remain

employed. As we suggested above, it is in part determined by and indeed, is another

way of viewing the sources of attrition we have just discussed; the more attrition

there is and the earlier it occurs, obviously the shorter the average term of employ-

ment. It is also determined, of course, by the average age at which new faculty are

hired and by the retirement age.

We should remind the reader however, that it is not only the amount of attrition

but the date when that attrition occurs which affects the average term of employment.

For example, were the average faculty member to stand for tenure at the age of 33

(average hiring age, 28, and the normal probationary period, 6 years inclusive) and

the retirement age were 65; the average term of tenured employment (one component of

the total term of employment) ignoring attrition would be 32 years. Now, were 50

per cent of the tenured faculty to leave before retirement but were they to leave

at the age of 64 (after 31 years of tenured service), this would affect the average

term of tenured employment very little, it would drop from 32 years to 31.5 years.
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It would also. have little impact as we shall explain below on the ability to make

4110

new appointments (H) or to grant tenure (p). As has been pointed out many times, early

retirement provides little relief for aged, highly-tenured faculties for just this

reason.

6. Average Age (A).

This variable is fairly straightforward, but we should remind the reader that

the mean is only one and often a poor measure of "central tendency." Only in a "well

behaved" distribution does it tell a great deal. Assume, for example, a faculty of

24 were distributed in the following extremely uneven manner: 2 persons in each of

their first 6 years of employment (or 12 of between 28 and 33 years of age) and 12 more

in their last year of employment who were 65 years of age. The mean or average age of

this faculty would be 48 indicating a fairly "well balanced" faculty even though half

of thi faculty were about to retire. Moreover, a year later (assuming all of the re-

tirees are replaced by 28 year olds) the mean age Will drop precipitously to about 30

with a correspondingly precipitous drop in the wage bill. Often, the median age, 65

in this case, or indeed, a description of the whole distribution would be more approp-

riate as a basis for analysis.

7. The Average Wage (141.

In this analysis we shall initially abstract from consideration any economy-wide

or market-wide influences on the average wage or total wage bill such as inflation,

productivity increases, or the excess supply of PhD's. We will be, dealing primarily

with the impact of staffing policies and therefore aging on the average wage and total

wage bill. This in itself, we hope, will be useful. To know, for example, that a

particular staffing policy implies a 3 per cent annual increase in average salaries

due merely to changes in the composition of faculty and specifically its age would be

a strong indication that a prediction of 3.5 annual increase from all sources of upward

pressure in wages understates the most likely rate of increase. We warn, however,

that all of our analysis assumes a stable relation between age and average salary when

in all probability the relation will shift. We have already pointed out that such

12



economy-wide upward pressures on wages as inflation and productivity increases can

probably be ignored because they presumably affect revenue in the same direction and

probably the same proportion as costs. Moreover, they are hardly under the control

of an individual college. However, the likely excess supply in the faculty labor market,

and particularly in that segment of the market represented by older faculty, should have

a differential impact on costs and revenues; other parts of the economy will continue

to experience rapid wage increases and will therefore be willing to pay high tuitions

while the faculty labor market will remain depressed for the foreseeable future pro-

ducing relatively lower institutional cost increases. We will experiment, therefore,

with some downward shifts in the faculty age-income profile to determine how much these

might offset the effects of an aging faculty.

B. The Models: An Introduction.

Our discussion so far has indicated implicitly that under steady-state conditions

there is some relation between tenure policy (p), the,ability to make new appointments

(H), the % T, average age (A), and average wage (W) assuming constant the variables

which are not directly under the control of the college or if controllable are not used

as a matter of policy: the age of new hires, the retirement age, and amount and timing

of non-tenure attrition (Q). It seems, moreover, intuitively reasonable that the more

liberal a tenure policy (the higher the p), the fewer the new hires per year (the less

renewal or flexibility) and therefore the higher the % T, A, and W. In general, our

models will examine the nature of the trade-offs between p and H and indicate how each

of many given "mixes" of p-H policies will affect % T, A, and W.

Essentially two types of models have been developed to examine these relationships,

and for want of any better terms we will characterize the first as the Static Steady-

State Model With a Uniform Age Distribution (see LaSalle, J.P., "Appointments, Promo-

tion, and Tenure Under Steady-State Staffing," Notices Amer. Math. Soc. 1972 pp. 69-73)

and the second as the Dynamic Steady-State Model With An Uneven Age Distribution (see

the 12-College Survey, Institute for Educational Development, 1973). The static mod-

el is more elegant and is perhaps best able to provide useful policy generalizations

13
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of a non-quantitative sort. It may also provide some gross quantitative bench-marks.

However, it is a model which assumes that a college has "no history" and, therefore,

no "bulges" in the age distribution of its faculty. This, unfortunately, makes it a

very poor predictor because it cannot follow a "bulge" as it "ages" over time, the typ-

ical problem facing most schools today. The dynamic model on the other hand, is school-

specific and takes the existing age distribution of the faculty as.given. It can trace

over time the values of each of the variables mentioned above and, therefore; provides.

more useful predictions. Its failing is its lack of any mathematical base and, therefore,

of any policy generalizations; it is largely a "counting exercise." The combination

of the two should, hopefully, provide the reader the most insights into the problems

of staff planning. We will devote Chapter III to the static model and Chapter IV to

the dynamic model. Chapter II will deal with the Carleton-specific data on which the

models depend. First, however, an introductory description of each.

1. The Static Steady-State Model With A Uniform Age Distribution.

The Static model is based on the following truism: the number of faculty at any

point in time is the product of the number of new hires per year and the average term

of their employment or N = H D. Thus, if 5 new appointments were made per year and

the length of each contract were 2 years the total number employed would be 10 at any

point in time. The 5 new hires of any given year would replace those hired two years

before whose contracts were expiring and be added to those 5 hired one year previously.

If one wished to increase the new hires rate to 10 per year to provide more renewal

while holding the faculty size constant at 10, the term of employment would have to

fall or, put in more intuitively appealing terms, the rate of attrition would have to

rise. Contracts could only be one year in length so that all 10 employees left each

year.

The most direct means a school has of controlling the average term of employment

of its faculty or what is the same thing, the rate of attrition, is the tenure de-

cision. Ignoring other non-tenure attrition and assuming that the average age of new

hires was 28, that they stood for tenure at 33 (after a six year probationary period)

14
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and that they, retired at the age of 65 (after 32 years of tenured employment), the

illextreme cases of p = 0 and p = 1 would produce average terms of 6 years and 38 years,

respectively. With p = 0 no one could expect more than 6 years of employment, and

given a desired faculty size of 100, new hires could be 16.6 per year (if they could

be founu!); the 16.6 new hires would replace the 16.6 who were not granted tenure

(the "up-and-outs") hired six years earlier and be added to the 5 times 16.6 or 83 hired

five or less years earlier. With p = 1 everyone could expect the full 38 years of both

probationary and tenured employment, and again given a desired constant faculty size

of 100, H could be only 2.63 per year; the 2.63 new hires would replace the 2.63 re-

tirees hired 38 years earlier and be added to the 2.63 times 37 or 97.37 hired 37 or

fewer years earlier. Obviously, the more liberal the tenure policy the less the ability

to make new appointments.

Using more realistic values for p and H we can also derive the % T and A and W

values consistent with them.
2

If one wanted a new tire rate of 4 per year (4% turn-

over), the only p consistent with this, given the 6 years probationary period and 32

years period of tenured employment, would be .6. This would yield sufficient attrition

from retirements and negative tenure decisions to allow a 4 per cent replacement rate

without changing faculty size. Or, what is the same thing it would produce an average

term of employment (about 25 years), short enough to permit an H of 4 per year. Thus,

every year the 4 hired 6 years earlier would stand for tenure and 1.6 or 40 per cent

would not receive it and have to be replaced. Moreover, every year 2.4 faculty

members or the 60 per cent who had successfully stood for tenure 33 years earlier

would retire and have to be replaced. The sum of the two types of attrition would be

4 persons per year permitting an H rate of 4 per year.

This p H "mix" would produce a % T of 76, an average age of 44.9, and

an average wage of, say, $16,100. Since there are 4 probationers hired per year (and

no quits in this simple example), there will be 4 probationers in each of their 6

2
For an extended discussion of how this is done, see Chapter III, Section A.

15



10

years of pre-tenure employment or 24 untenured employees. In addition, there will be

2.4 tenured faculty members in each of their 32 years of tenured employment or a

total of 76 tenured faculty members (2.4 times 32). This means, in turn, an average

age of about 44.9. The faculty member beginning tenured employment will be 34 years

old so the average age of the 76 per cent of the faculty who are tenured will be mid-

way between 34 and 65 years retirement age or 49.5 years of age. The average age of the

24 per cent of the faculty who are untenured is 30.5, i.e., mid-way between 28 and 33

years of age. The weighted average of the two averages (.76 times 49.5 plus .24 times

30.5) is about 44.9 years of age. Finally if the average wage of the average untenured

faculty member (between 28 and 33 years of age) is $10,000 and the average wage of

the average tenured faculty member (between 34 and 65 years of age) is $18,000, the

weighted average wage of the whole faculty is .24 times $10,000 plus .76 times $18,000

or $16,100.

24 76

Untenured Faculty Tenured Faculty

4

ilir hires/year

1

i

I

4 !4 04 :4 I

L
AE Al 30 m sa 53

1.6

up-and-outs/year

Figure I

16

2.4

retirements/year
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It is this model which will serve as the basis for our Chapter III elaboration

41) in which such further complications as non-tenure attrition, Q, and temporary faculty

will be added. We think it is a useful conceptual device, and starting point for dis-

cussions but we warn, again, that it will be a poor quantitative guide to policy options

because it effectively ignores a school's existing distribution of faculty by age and

rank, or what is the same thing, the school's past history. In the example above, it

was possible to say that with a p = .6 tenure policy, H could be 4 per year (and therefore

% T would be 76, average age, 44.9 and average wage $16,100) only because that p H

policy had been followed more or less closely for the past 38 years. Thus, the model

says that this year you may make 4 new appointments: 1) because 38 years ago you hired

4 new faculty; 2) because a p = .6 tenure policy was applied to that group 32 years ago

and, therefore, only 2.4 are left and retiring this year; and 3) because six years ago

you hired 4 new faculty who are now standing for tenure and of those, 1.6 will be un-

tenurable (see Figure 1). That kind of "history," we submit, is really the same as

"no history at all"-since for most schools today the problem is: how best to achieve a

steady-state faculty given that the history of the recent past was one of growth and not

steady-state operation.

On the other hand, we should also remind the reader that if faculty size has been

more or less stable for many years, if the same p H policy mix has been followed for

many years, and if the existing age and rank distribution approximates that pictured in

Figure'l, then obviously, the p H policy mix which has been applied in the pa-st can

be continued in the future. This, unfortunately, is like saying there is no problem

with past or present staffing policies and therefore little need for further'analysis.

Let us be more specific about some of the kinds of deviations from the ideal age

and rank distribution pictured in Figure 1, which one should expect in the real world.

As a gross statement, the existing distribution will be more "uneven" or filled with

"bulges" in particular age groups due to bursts of past growth. First, in most schools

there will tend to be more untenured faculty than is consistent with a given p policy

17
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because faculty sizes have grown most rapidly during a period recent enough for many

41pof the new hires to be still in their probationary period. Using the Figure 1 example

as a bench-mark, assume that the school had been in a steady-state, hiring 4 per year

and permitting 2.4 per year to become tenured until six years ago when H rose to 8 per

year (p = .6 constant). This, then, produced a six-year rise in faculty size from 100

to 124 and a drop in % T from 76 or 76/100 to 61 or 76/124 because in each of those six

years 8 non-tenured faculty were hired and only 4 left; 2.4 of them were tenured retire-.

ments and 1.6 of them untenured up-and-outs. Assuming now a desire to return to a steady-

state with a constant faculty of 124 the issue is how to accommodate this "bulge" of

young untenured faculty.

At first glance there would seem to be little difficulty: One can reduce the new

hires rate toward its former 4-per-year level and still apply the same p = .6 tenure

policy. Indeed, one needn't reduce H fully to 4-per-year. With such a large absolute

number of probationers standing for tenure, even the fairly liberal p = .6 policy would

produce 3.2 up-and-outs each year (1 - p or .40 times 8 is 3.2) and with the 2.4 retire-

ments, this would permit 5.6 new hires per year without changing faculty size. The % T

(and average wage and average age), of course, would begin to rise toward its former

levels. In 6 years there would be about 33 probationers (6 times 5.6) and 91 tenured

faculty--.the4.8 (.6 of 8) who had successfully stood for tenure and were now in their

first 6 years of tenured service, a total of 29, plus the 2.4 of the pre-growth tenured

faculty in each of their last 25 years of tenured service or 62 (26 times 2.4) and

therefore a % T of 73 or 91/124. Figure 2 describes this age and rank distribution.

18
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This age and rank distribution is a second major characteristic of the distribu-

tions of many schools. Even though the faculty rank sub-groups (Tenured - Untenured

in this example) are at or near the appropriate proportion (73 per cent here) the age

distribution within those sub-groups is not uniform, i.e., there are not equal numbers

of faculty in each year of employment in that sub-group. More specifically, many

schools have age distributions which are heavily skewed toward the younger tenured age

groups, 34-40. It is this type of faculty which is truly "impacted" in that the school

has committed itself to quasi-automatic contract renewals for a very large number of

faculty for whom the expected term of employment is as yet extremely long; it has

thereby "lost" the one chance it has of directly controlling the average term of em-

411

ployment or what is the same thing, the level of attrition -- the tenure decision.

Let us return to our example and complete our story. Arst, note that although

the absolute number of new hires per year (5.6 per year) remained above its 4 per year
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pre-growth level during the first six years of the 124 member steady-state faculty, it

is about the same as a proportion of the now larger 124 member faculty. And, it is

presumably this proportion of the total which best measures the degree of renewal and

flexibility provided by new hires. Moreover, by the 6th year T has nearly reached

its pre-growth level, and A and W are beginning to climb. In the seventh year after

the new steady-state, conditions worsen markedly. Still assuming p = .6, H must drop

to 4.6 per year; retirements are still at their pre-growth levels of 2.4 per year and

up-and-outs are 40 per cent of 5.6, the new hires of the previous six years, or about

2.2 per year. As this policy is followed over the following six years 7 T, A, and W

continue to rise. In the 13th year after the 124 member steady-state faculty was de-

creed H must drop again to only 4.2 per year (2.4 plus 40 per cent of 4.6 or 1.8 up-

and-outs) with still further ill-effects on % T, A, and W, and in the 19th year after

the new steady-state, H reaches nearly 4 per year again. The whole problem, of course,

is that retirements are based on an earlier, smaller faculty of 100 whereas the number

bein: tenured each ear is based on the later new hires to su ort a lar e 124 member

faculty.
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The % T, A, and W are all above their "acceptable" pre-growth levels, because of

the "excessive" number of employees in the older and more costly 54-65 age groups, and

until this point in time, H has been below its "acceptable" level of 4 per cent of the

124 member faculty turning over per year or 5 per year (it will, of course, rise in the

following year). Moreover, had we used a "larger" or "longer" bulge, the distributions

would have been yet further skewed.

To recapitulate, then, past growth and its associated uneven age distribution make .

the achievement of any particular steady-state difficult, and rob our static model

which assumes a uniform age distribution of much of its quantitative predictive powers.

The discussion above of our hypothetical school with an age bulge, moreover, emphasizes

that rigid adherence to any particular tenure standard (or new hires policy for that

matter) may have undesirable consequences if past operations have not been steady-state.

Much of the hypothetical school's later difficulties could have been avoided (at other

costs!) if tenure standards had been tightened along with the 124-person steady-state

decree. And, one 6f the major tasks of the explicitly time-oriented, dynamic model

would be to help specify these dynamic options.

2. The Dynamic Steady-State Model With An Uneven Age Distribution.

The dynamic model shares most of the basic characteristics of the uniform dis-

tribution, static model. Tenure policy (p) is still "traded-off" against the ability

to make new appointments (H), and the more liberal the tenure policy, the fewer new

appointments one is able to make. Finally, the mix of p H policies chosen, implicitly

determines % T, A, and W. The dynamic model, however, differs significantly from the

static model in that: 1) it takes as given the existing faculty which is distributed in

a highly uneven manner like our immediately post-growth school above and 2) its task is

to specify the time paths or year-by-year values of H, 7T, and A, and W given a range of

p policies as the "age bulges" proceed through time.

The model itself is less a mathematical model than a "counting exercise" of the

sort we engage in heuristically for our hypothetolcal school above. The. model's em-

pirical base is the school's current distribution of faculty by age and tenure status
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which will almost necessarily be uneven. This distribution will then serve as the

real world predictor of the number of retirements each year (suitably corrected for

quits) for a period in the future equal to the normal term of tenured employment. For

example, if there are currently five tenured faculty members who are 50 years of age,

one can expect (ignoring quits) 5 retirements 16 years *from now. It will also provide

real world predictions of the number of those actually standing for tenure each year

(suitably corrected for quits) for a period in the future equal to the probationary

period of the most recently hired probationers. The number of probationers standing

for tenure each year after the normal probationary period of the most recently hired

and the number of retirements each year after the normal term of those most recently

tenured, will depend on the particular values of p and, therefore, H which we chose

for the simulation. Quits, too, will depend largely on the particular values of p and

therefore H, chosen because quits should be concentrated in the probationary group and

the size of this group will, in turn, depend on the p H mix chosen after the first

4

year.

The p H trade-off over time should be grossly of the following form: the number

of new hires in any given year must equal the sum of the retirements that year (extern-

ally given from the age distribution) suitably corrected for other sources of attrition,

the number of quits that year, and the number of up-and-outs that year (or 1 - p the

probability of not receiving tenure) times the number of new hires of six years earlier.

Obviously, if new hires equal retirements plus tenure and non-tenure-related attrition

in every year, faculty size will remain constant, and if one wishes to raise H, given

retirements and quits, tenure-related attrition must rise through the application of

stricter tenure standards (a lower p).

The behavior of % T, A, and W over time will obviously depend on the p H mix

chosen. Clearly, % T will rise in any year if in that year the number of newly ten-

ured exceeds the number of retirements and tenured quits, if any. The behavior of A

and W, however, is not as clear cut, and we repeat our earlier warning that A and W

need not always move closely with % T. The % T figure is but a poor proxy for A and
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W. Take our hypothetical school, again, in its first six years after the 124 member

steady-state faculty had been decreed. It had a very uneven age distribution with rel-

atively few older faculty and, therefore, relatively few retirements. This would have

appeared to suggest that H would have to be fairly low to accommodate the bulge of

young faculty. However, there was a sort of "correction factor" which maintained the

ability to make new hires relatively stable for a time! The age distribution was

skewed at that point toward the young non-tenured group; and even though retirements

were low, replacements needed for up-and-outs were high, partially compensating for the

small number of retirements. Thus 2.4 (65-year-old) retirements per year and 3.2

(34-year-old) up-and-outs per year were replaced every year for six years by 5.6

(28-year-old!) new hires. Put differently, roughly 5 per cent of the faculty (5.6

of 124) dropped sharply in average age (and average wage as well) each year of those

six years. While this does not fully offset the fact that the remaining 95 per cent

of the faculty aged one year in each of those six years, it does affect it considerably.

It was only in the.seventh year after much of the initial bulge of probationers had

become tenured that conditions began to worsen and A and W began to climb sharply. In

short, changes in A and W will considerably lag changes in % T.

Chapter IV will formalize and elaborate considerably on this dynamic mode] and,

we hope, will provide further insights of the sort just mentioned as well as some real

world predictions of the time paths of our variables given Carleton's existing age

distribution. Moreover, and most important, we hope that the dynamic model will give

some feeling for the kinds of dynamic options for achieving steady-state that are

still available.

3. The Dynamic Options.

Carleton's age distribution is in many ways like our hypothetical school early

in its first six years after the decree of a new steady-state. It still has a large

bulge of young untenured faculty but the age distribution of its tenured faculty is

becoming less and less uniform as this bulge of young untenured is promoted using

earlier more liberal tenure standards.
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What Carleton chooses to do now, depends, in part, on what our dynamic model will

predict for the distant and far distant future, and we have not brought our hypothetical

school through the last stages of the cycle. We left it, instead, in its worst state,

the 32nd year from "today" (see Figure 3) with % T,, A, and W all above their acceptable

pre-growth levels and H below its acceptable level because of the excessive number of

employees in the 54-65 age groups. We should now emphasize that our hypothetical school

will return very rapidly toward its growth-oriented levels of cost and vitality, thereby.

completing one cycle. It will, moreover, continue beyond those levels to begin another

roughly 40-year cycle of gradual erosion in the faculty health and later return to health.

The reason for this is that retirements are no longer based on the pre-growth faculty

but rather on the growing faculty of from 32 to 38 years earlier and then on the new

124 member faculty with its initially high but then steadily declining number of new

hires:

Let's be more specific: in the 33rd through 38th year from today those 4.8 faculty

members left each year from the bulge of 8 new hires per year which expanded the faculty

will begin to retire. They, plus the 2.4 up-and-outs based on the recent new hires of

4 per year will permit a sharp increase in new hires to 7.2 per year, not quite as high

(and this is important for the very long run!) as the initial 8 per year associated with

faculty growth. Therefore, a full "new hire cycle" is 38 years, beginning with the first

upswing of new hires which expanded the faculty to the second upswing as that group re-

tires in 38 years. This cycle, moreover, may be shorter if the hiring age is above

the assumed 28 years and the full term of tenured employment is below the 32 years we

have assumed; at Carleton, for example, the cycle is closer to 35 years.

The other measures of faculty health, % T, A, and W, nearly reach their growth

oriented floors roughly 10 years after the sharp upswing in new hires in the 33rd year.

They drop much more precipitously than they rose because of the precipitous increase in

new hires in the 33rd year. However, there is still much inertia in them because of

the large number of faculty in the 54-59 year age group at the 32nd year (see Figure 3).

Therefore, the full "A and W cycle" beginning with their low levels in the immediate post-
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growth period when the steady-state was first decreed to their new low levels, 10 years

after the sharp increase in new hires in the 33rd year, is about 40 to 45 years long.

In short, one can take some comfort in the knowledge that even with a constant tenure

policy and an aging, more costly faculty following a growth bulge, there are limits on

the diminishing vitality of the steady-state faculty. Furthermore, if a school is well

into the worsening part of the cycle, then when relief comes, it comes in massive doses.

There is further, although largely academic, comfort in the knowledge that the

cycles gradually erode and all but disappear after something over 200 years. As we

underlined above, the upswing in new hires in the 33rd years does not quite reach its

8 per year growth level. Nor, therefore, will % T, A, and W fall fully to their post-

growth floors. This process of erosion in the cycle continues if there are no further

disturbances (sic?!) until the values of H, % T, and A, and W become stable at the

levels predicted by the static model. For example, the H rate consistent with a p = .6

policy and a post-growth 124 - member faculty is 4.95 per year contrasted with the 4

per year consistent with the same tenure policy and a 100 - member faculty. After

many years of first rising sharply and then gradually dropping, H will approach this

4.95 per year level. Similarly after years of gradually rising and then dropping

sharply % T, A, and W will approach their static levels consistent with a p = .6 tenure

policy and a 124 member faculty (% T = 76, A = 45.3, and W near $15,500). In short,

there is a precise relationship between the static and dynamic models, although they are

very distant in terms of the passage of time. Any disturbance of a faculty in long-run

static equilibrium - a burst of growth, a change in tenure policy, a drop in .non-tenure

attrition, etc. - will produce an age bulge and cyclical dynamic behavior. These dy-

namic cycles, however, eventually disappear, (or "converge" in formal terms) and,

everything else constant, the faculty returns to whatever values of H, A, W, and % T

are consistent in the static model with the particular tenure policy (p) being followed.

The longer one's time horizon, therefore, the closer the static model approaches 'reality."
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With this understanding of the full cyclical behavior of a faculty over time let

.s return to the school at the beginning of the worsening part of the cycle and con-

sider its options.

There are approximately four dynamic options that are still available; none have

been fully foreclosed. All unfortunately will have costs or undesirable consequences; a)

New appointments, H, can be reduced to accommodate the bulge, leaving p at its growth

and pre-growth level. As we have noted above, so long as p is a good deal less than 1,

(not everyone receives tenure who stands), say .6 or .7, the drop in H is delayed by

the initially fairly large absolute numbers of up-and-out spots. However, as we have

also described above, when H begins to drop fairly sharply, thereafter, all the unde-

sirable consequences of an (at least "temporary" -- 25 years?) aging, more costly, more

tenured faculty on teaching, admissions budget etc. would result (as well as later rep-

etition of the 40-45 year cycle). b) p, alternately, could be reduced to keep H at its

fairly high pre-growth if not growth-oriented levels. This would tend to even out that

part of the age bulge that is not yet tenured and avoid at least part of the later ten-

dency toward an aging and more costly'faculty. On the other hand, this "may require

the departure of persons who are better qualified than the best to be considered in

following years"
3
and will have a no less undesirable qualitative impact on faculty

morale, teaching etc. It will also smack of discriminatory practices and may lead to

litigation, unionization, etc.

There are, of course, two other possible options which could, but will probably not,

be considered: c) One might violate the steady-state decree; p and H could remain at

higher levels inconsistent with a steady-state faculty. . This would maintain 7 T, average

age, and therefore, average wage at their lower growth oriented levels but the total wage

bill would rise with the size of the faculty. And, finally, d) One might experiment with

a continued high p level and lower H levels combined Tath new hiring at what Furniss calls

"the ages of least concentration" i.e., hiring older,.tenured faculty members rather than

the traditional, fresh-out-grad school 28 year old. As we see it, this would spread tha

3Furniss, oQ. cit., p.4
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ill-effects of Option A above more evenly across the whole 40-45 year cycle rather than

allowing them to be concentrated toward the end of the initial 25-30 years. Thus, if the

school began hiring costly 40 and 50 year olds now to fill the retirement and up- and -.out

vacancies of the next 5-10 years, it would be assured of much higher level of new younger

hires in 15 or 25 years when the current tenured age bulge had moved on to the point that

it was significantly restricting H. On the other hand, this would tend to "validate" our

pessimistic predictions about the far future now, when, in fact, those predictions may be

wrong.

Most currently enunciated policy throughout the country appears to be producing
.

'the .aging, highly tenured, more costly faculty approach to steady-state, i.e., Option A

above with an ever dropping new hires rate until the end of the maximum expected term

of the most recent new hires and a fairly liberal p policy. That is why we chose to

illustrate our example of an uneven age and tenure distribution with this type of a

policy. Presumably, Chapter IVIs elaboration of the dynamic counting model will pro-

vide some insight into the alternate time paths of its variables with lower p and higher

H values.

An interesting variant on the continued high p -- downward adjusted H approach

(Option A) has been suggestions for, and in some cases, the implicit creation of a

new class of faculty, the "probably" long-term but "possibly" untenurable group. In

effect the probatiOnary period is extended (for the most recent new hires) and the

"up -and -out in six years rule" is eliminated. This reduces considerably the equity

gap between current new hires and the new hires of a few years ago, i.e., expected

wage and job security differentials are lessened between the two groups, and it keeps

the % T figure at an "acce ,:able" level. However, as we have observed again and again

% T is a poor proxy for the health of a faculty and particularly so in this case. It

alters very little the fact that the current younger age bulge will age and become

more costly over time. Moreover, it tends to reduce 11 immediately rather than in

the delayed fashion that we described above because there is an immediate moratorium on

tenure decisions and, therefore, _o-and-out spots. It is purely cosmetic except in
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one sense we shall touch on in a moment.

These dynamic options will be significantly affected by the time horizon one works

with. How long can an institution remain viable with the values of any one or a comb-

ination of these variables at "undesirable" levels? If the age bulge is small and con-

centrated in a few years and/or if the planning horizon is very long, a school might

live with the option of an aging, more costly faculty approach to steady - state. Our

hypothetical school in its worst state, the 32nd year from "today" (see Figure 3) will

thereafter experience a sharp rise in H and consequent return to health through a drop

in A, W, and % T in the next 10 years (from the year 2005 on!). If, however, the bulge

is large and the horizon short; the school might well consider Option B, a stricter

tenure policy. In either case, we think it desirable that our dynamic model extend

over the full cycle (a decidedly unrealistic 40-45 years) so that the options are not

obscured by the model's own imposition of a "too short" time horizon. The 12-College

Survey model, for example, "stops" after 10 years (possibly realistic as a time horizon),

but it thereby forecloses consideration of any alternate time horizons and almost nec-

cessarily produced a conclusion that Option B, stricter tenure standards, is necessary.

The long-term probationer, untenured faculty variant of Option A seems to be a

response to the uncertainty over an appropriate time horizon given a large age bulge.

It appears to say: "right now, we are going to try to live with an aging and more costly

faculty and to promote those currently employed who we think are qualified (on the as-

sumption they'll be better than the best of you to *come later), but should this begin

to "hurt," you, the new-comers after this year, will be the first to depart to permit

us to raise H. In short, we will not, hereafter, commit ourselves formally to quasi-

automatic contract renewal i.e., to tenure." One wonders how mobile a 45-year-old

would be should the worst happen. However, someone must bear the risk if any insti-

tution's very viability is at stake.

To conclude, a final source of pressure for an increased consideration of stricter

tenure standards as a dynamic option is the affirmative action program and other commit-

ments to achieve a particular proportion of women and minority members in the faculty.
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Assuming that there is some upper limit on the proportion of new hires that can be

committed to minorities and women -- limits imposed by the market itself and by a

school's own quality standards -- the fewer the new hires, the longer it will take to

achieve a particular proportion of minorities and women in the faculty. Unfortunately,

the very drop in p which would be necessary to raise H to achieve the affirmative ac-

tion goals sooner could either worsen the long-term employment prospects for the women

or minority members being hired or lead to discriminatory tenure policies.
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Chapter II

Carleton - Specific Data: The Parametric
Basis For Our Models And A Casual Description
Of The Dynamics Of Recent Staffing Policies

Apart from simply satisfying the reader's curiosity this chapter has two major

goals: 1) to provide reasonable values for the basic parameters needed for the static

and dynamic models and 2) to provide an intuitive understanding of some of the dynamic

inter-relations between our variables by a short description of their behavior at Carleton

over the past five years and by a contrast between their recent values and those in a

year (1958-59) when the faculty was in long-run,steady-state equilibrium.

For both static and dynamic models we need a basic specification of the length

and form of the average terms of employment for the "full-service faculty member," i.e.,

the new hire who remains at Carleton through retirement. This, in turn, requires spec-

ification of the average age of hiring, the average age at which the tenure decision

is made, and the average age of retirement. Put differently, we must specify the length

of the probationary period and the length of full tenured service.

Up to this point we have ignored non-tenure attrition, and in our examples in Chap-

ter I we assumed for expositional simplicity that new hires replaced only retirements

and those not granted tenure. We have found, however, that non-tenure attrition --

what we called Quits -- has traditionally been an extremely important source of replace-

ment spots at least as important as retirements or what is the same thing, an extremely

important limit on the average or expected term of employment. If this chapter succeeds

in accomplishing nothing more, we hope it will be to emphasize both the east volume and

the variability of Quits. Because of this unpredictability in an extremely important

410
parameter, we must warn the reader to be very skeptical of any of the quantitative work

that follows for both the static (Chapter III) and dynamic (Chapter IV) models.
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In dealing with Quits we have found it useful to distinguish between pre- and post-

tenure quits because the determinants of each are quite different. We must specify both

the proportion of any class of new hires which can be expected to quit before the tenure

decision, the Non-Tenured Quit Rate, and the proportion of any class of newly tenured

faculty who can be expected to quit or die before retirement, the Tenured Quit Rate. We

must also specify the timing or average age of those quits just as we needed'to specify

the timing or average age at the tenure decision.

We have also ignored so far the temporary or tenure ineligible faculty, and we would

also hope to bring an appreciation of the important role they play and the strikingly

large proportion of most faculty they represent. We must specify both the average age

of the temporary new hire and his average termination age or what is the same thing the

average term of temporary employment. We must also specify a reasonable value for the

number of temporary new hires one can expect per year.

We, finally, must specify the current age- average wage relation which will, be use-

ful in both the static and dynamic models and tha age and rank distribution of the exis-

ting faculty which will serve as the basis for our Chapter IV counting model and as a

means of identifying the degree to which our static model deviates from a "real world"

faculty characterized by past growth.

Before beginning an historical description of recent staffing policies, we should

describe at the outset the basic unit of measurement and the sources of our data. All

amounts of faculty are expressed in terms of full-time equivalents (FTE's). This is

because our interest in the faculty is not focused on its "body or name-count" but on

the qualitative contribution this group of names has on teaching, research, etc. and

the quantitative, financial obligation it places on the school. The FTE figure reflects

this contribution and obligation much more accurately than the name count, but we warn

that it is by no means perfect. Clearly, three .33 - time faculty members do not con-

tribute or cost the same as three full-time faculty members. However, neither do they

typically contribute or cost their FTE value of 1 full-time faculty member. Full-time

equivalents are normally based on a full teaching load of six courses per year (or
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five courses plus a department chairmanship) one-third FTE, therefore, teaches two

411

courses and either works only part-time at Carleton or has non-teaching duties at Carle-

ton presumably equivalent to four courses.

Ages of the faculty are expressed in whole numbers. A person is considered to be

a given age in a given year if he was that age on September 1st of that year, Thus, in

principle all retirements occur at the age of 64; no permanent taculty member can begin

a new academic year as a permanent faculty member it he is 65 in September of that yeay;

he is therefore considered 64 for our purposes even though he may become 6.5, say, only

a month later.

All wages of faculty members are Carleton base salaries before deductions and do

not include grants of any sort, internal or external, any of the special subsidies such

as mortgage or faculty children subsidies, nor any of the college contributions toward

retirement, health care, etc. i.e., "Staff Benefits" in the Treasurers Report. This

will tend to minimally understate the financial impact of any faculty "aging" since any

college payments above base salary are more likely to be made to older faculty.

We are, finally, concerned largely with the characteristics (3/4 T, A, and W) of the

teaching faculty and not the teaching-plus-leave faculty. There are many reasons for

this. Most obviously, it is the quality and vitality of the teaching faculty which de-

termines the quality of instruction. For example, even were a school's 100-member perm-

anent faculty 100 per cent tenured, should the school succeed in maintaining fully 90 of

these faculty permanently on leave and replacing them with highly credentialed temporar-

ies who stayed fully five years each, few would question the quality of instruction at

that school. The % T of the teaching faculty of 10%, (10/100), more accurately charac-

terizes the quality of instruction, we feel, than the % T of the teaching-plus-leave fac-

ulty of 53, i.e., 100/190. Moreover, the base unit of analysis in all college decision-

making is the teaching faculty, and it is this unit which is conventionally used in inter-

college comparisons, e.g., student-faculty ratios use teaching faculty as the base and

% T figures are the ratio of tenured teaching faculty to tui:al teaching faculty.

Thus, if an observer feels that describing the teaching-plus-leave faculty is more
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appropriate, then he is forewarned that much of our quantitative work will slightly

over-state (from his standpoint) the proportion of temporary faculty in the total since

temporary appointments are partly to replace those on leave, but the total of which they

are a part does not include those whom they replace. Our approach will also understate

again, (from the critic's standpoint) the A, W, and % T since temporary replacements of

those on leave are usually younger, earn lower wages, and are necessarily untenured.

Fortunately, as long as "leave rates" are stable (currently about 10 per cent of

the leave-eligible (permanentAfaculty) and are roughly the same for both tenured and

untenured groups, the factor of "over-statement" and "understatement" remains constant,

and therefore the values of A, W, and % T consistent with given p's remain "correct"

except for that constant. If either model says that reducing p will reduce % T by "x"

per cent, this will be true whether % T is the higher number calculated including ten-

ured faculty on leave and using a larger size teaching-plus-leave faculty as the base

or our lower number calculated ignoring tenured faculty on leave and using the smaller

teaching faculty as the base.
4.1

For example, assume a teaching faculty which is to be kept constant at 200. Assume

as well that there are 200 permanent faculty, 100 tenured and 100 untenured,and leaves

are a stable 10% of that permanent faculty. Ten per cent of that 200, -10 tenured and 10

untenured, will be on leave and be replaced by 20 untenured (younger and less costly)

temporaries. Using the "teaching-plus-leave approach," the % T is 100/220 or 45.5. Us-

ing our "teaching-only" approach, the % T is 90/200 or 45, a minimal "under-statement"

of .5 percentage points. Finally, assume that a drop in p reduces the number of tenured

faculty to 50, thereby reducing tenured leaves from 10 to 5 and raising untenured leaves

from 10 to 15. Whichever approach one uses, % T will drop by one-half; i.e., our approach

would show % T dropping from 90/200 or 45 to 45/200 or 22.5, the alternate approach

would have % T dropping from 100/220 or 45.5 to 50/220 or 22.75. The same would be true

for the behavior of A, W, and 11 consistant with given p's.

In short, so long as our primary interest is centered on changes in our variables'

values, it makes no difference which approach is used. Moreover, we think a good case
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can be made that any secondary concern with the absolute values of our variables should

411
be directed toward the values for the teaching faculty only. Where it seems appropriate,

we will also indicate their values for the teaching-plus-leave faculty. For example,

in any calculation of the absolute value of the total wage bill (but not its rate of

growth which is unaffected by the presumably stable amount paid to those on leave) we will

include wages paid to those on leave. Finally, our models do not "lose" those currently

on leave; they "return" to either stand for tenure, quit, or retire and are replaced by

new hires.

Our basic sources of data are two-fold. All current data, the age, rank, and wage

distribution of the existing (1973-74) faculty and the departures and new hires of the

most recently completed academic year (1972-73) were obtained from the Office of the Dean

of the College. Our "historical" data, any data for years prior to 1972-73, were based

on FTE records of the Business Office and conversations with officials of the Office of

the Dean of the College.

The major problem encountered in the compilation of the historical data was the often

limited usefulness of official college records. When an individual receives a Carleton

appointment, the exact status of that appointment (temporary vs. permanent) is not always

a matter of public record, and sometimes may even be unclear to the individual hired. Al-

so, though a faculty member may leave for any one of a number of reasons, official college

records are no help in determining which of them is the applicable one. For the purposes

of our study it has been necessary to determine which departures were a natural consequence

of the end of a temporary appointment, which occurred as a result of a denial of tenure,

which were retirements, and which occurred for other reasons not specified.

Thus, it has been necessary to rely on the memories of present and former academic

administrators to determine the status of past appointments and the causes for faculty

departures. Though the basic data used are from the recent period 1967-68 through 1972-73,

recollections cannot be guaranteed to be perfect. However, we feel confident that they

are quite close, and certainly are adequate to show general past trends and be.a basis

for choosing what are "reasonable values" for the relevant variables at Carleton.

34



29

We must emphasize that at no point in the research were any of the final data

identifiable by name or other identifiable individual characteristics and that all data

'will be presented in aggregated form of no fewer than two individuals. Such individual

identification of current faculty data is known only by the Office of the Dean of the

College and the Coordinator of Institutional Research. Individual identification of

historical faculty data is known only by the Coordinator of Institutional Research who

obtained the data from previous members of the Dean's office.

A. Some General Observations: The Dynamics of Recent Growth

In our heuristic discussion of the growing 100 to 124 member faculty in Chapter I,

we described in broad outline ',lin dynamics'of the impact of growth followed by a steady-

state decree on a faculty. We did not perhaps emphasize enough that the "growing" faculty

in some sense enjoys an "artificial" (so long as there is some limit to growth) reduction

in % T, A, and W, through very high new hire rates. Thus, no school committed to steady-

state can even hope to enjoy the kinds of faculty staffing conditions characteristic of

the period of rapid growth in the mid-and-late-1960's. Moreover, when growth stops,

part of the rise in % T, A, and W and drop in H is merely a return to the "normal" pre-

growth levels of those variables. Carleton, for example, still has a slightly younger,

less tenured, and less costly (on the average and ignoring economy-wide inflation and

productivity increases) faculty than it did in 1958 -59, a year when Carleton was still

in an earlier long-run steady-state equilibrium. Finally, there is a stage which Carleton

has not yet fully entered when the measures of faculty health and financial obligation

deteriorate beyond those "normal" levels, the extent and type of deterioration depending

on the dynamic options chosen.

Carleton's recent staffing decisions mirror this scenario quite closely. Since

1960 61 the college has significantly expanded the size of the faculty, and as a result

of the influx of younger appointees, % T was on the decline until several years ago.

IIIExact data for the beginning of the period is unavailable, but it can be safely said

that in the academic year, 1958-59, the college had roughly 90 teach'[n& faculty and was

54 per cent tenured. By 1967-68, the beginning of our year-to-year data, the teaching

5
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faculty (and teaching-plus-leave faculty assuming leaves are a constant proportion of

teaching faculty) had risen by 30 per cent to about 117, and % T had dropped to about 48%.

These numbers, imperfect measures as they are, are surely indicative of a dramatic change

in faculty size and composition in less than a ten year period. The trend seems to have

continued three more years until 70-71 where % T bottomed out at 45.37% and the faculty

size was 122.51. In the three years since, faculty growth has been much slower, and % T

has risen considerably to 53.24 in 1973-74. A and W are presumably following the same

paths but with a lag.

TABLE I

Size and Composition of the Teaching

Faculty 1967-73

Year
Temporary
Faculty

Permanent
untenured

Tenured % Tenured % Temporary Total
Faculty

Change From
Previous Year

1958-59 48.60 54.00 ---- 90.00

1967-68 7.73 53.28 55.96 47.84 6.46 116.97

1968-69 10.30 55.62 57.56 46.61 8.34 123.48 +6.51

1969-70 10.55 58.09 57.30 45.50 8.38 125.94 +2.46

1970-71 12.44 54.49 55.58 45.37 10.15 122.51 -3.43

1971-72 13.51 51.36 58.24 47.31 10.97 123.11 + .60

1972-73 15.84 43.54 68.42 53.54 12.39 127.80 +4.69

1973-74 16.76 43.18 68.26 53.24 13.07 128.20 + .40

(Excluding part-time music and other academic personnel with 0.00 FTE designations)

The rise in % T and presumably A and W has been due, obviously, to the particular

choice among options for coping Wth the decision to approach steady-state or at least

to slow the rate of faculty growth -- the choice to lower H while maintaining p at its

former levels. While % T, A, and W have not quite reached their pre-growth levels, H

appears to have already dropped below its presumably appropriate pre-growth level.

ing information for the late 1950's is poor, but an average of 10 new hires (temporary

and permanent) or 12 per cent of the 85 or so member faculty seems appropriate. This

contrasts with the most recent 12.75 per year figure which though larger in absolute

36



31

terms (5.92 permanent new hires plus 6.83 temporary new hires), is a smaller proportion,

10 per cent, of the 1973-74 faculty (see Table II). Although extremely variable on a

year-to-year basis, the proportion of tenure requests granted over the whole period av-

eraged about .71. This is the weighted average p where the weights are the proportion

standing in any given year of the total of 37.33 who stood over the whole 1967-73 period.

Table II also demonstrates the importance of Quits as a source of replacement open-

ings. Fully 60 per cent of the total attrition over the six years or 4.5 per year are

permanent Quits, and there seems no marked decline in the figure regardless of the recent

tightening in the job market. Moreover, as can be seen, a large part, 30 per cent, of

these permanent Quits are, surprisingly, from the tenured group. Non-tenured quitting,

nevertheless, is also large, and there are considerably more untenured departures clas-

sifiable as Quits than those linked (directly!) to the formal tenure decision.

B. The Basic Parameters: Average Terms, Quit Rates, and the Temporary Faculty

1. The Full-Service Faculty Member. Although relatively few of any group of new

hires will fall into this category, we will first consider the case of the faculty member

who begins teaching at Carleton at some average age, successfully stands for tenure,

avoids quitting, and works through the retirement year.

a. The Probationary Period. The college has had an official guideline that the

tenure decision is made during the fifth year for Associate Professors and during the

sixth year for Assistant Professors. However, there appear to have been many cases

where Assistant Professors went through the process during the fifth year. Thus, the

probationary period, though it must necessarily be between 5.00 and 6.00 years, could

vary with the relative composition by rank of the faculty in the tenure decision region

and the extent to which the official guidelines are adhered to.

The determination of the average probationary period, in short, required first

determining for any given year the proportion of those standirg for tenure who were

standing in their fifth year and the proportion who were standing in their sixth year.

These proportions then served as weights for determining the weighted average probation-

ary period for the whole group. For example, if half stood in their fifth year and half

37
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in their sixth, the weighted average of both groups would be 5.5 years. As Table III

indicates a strikingly large proportion of those standing for tenure, nearly one-half,

did so in their fifth year and the average probationary period for all is 5.51. Since

our Chapter III static model does not pretend accuracy and the difference between using

5.51 and 6 years has relatively little impact, we will use 6 years for the static model.

However, in the dynamic model of Chapter IV we could take this deviation from 6 years into

account by telling the computer to "call" half of those in their fifth year to stand for

tenure and all of those remaining untenured, in their sixth year.

Year

TABLE III

Weighted Average Probationary

Periods 1967-73

Number Standing Probationary
For Tenure Period

1967-68 6.67 6.00

1968-69 3.00 5.00

1969-70 5.67 5.65

1970-71 8.00 -5.00

1971-72 12.00 5.67

1972-73 2.00 5.50

Weighted Average
Of all Six Years 5.51

b. The Full Term of Tenured Employment. Two further pieces of information are

necessary to determine the remaining years of tenured employment a full service faculty

member can expect to enjoy: 1) the average age of a permanent (or tenure eligible) faculty

at the date of hire (assumed by convention, to be Sept. 1 of the academic year he begins

employment) and 2) the average age at retirement. As we have already discussed, if the

IIIprinciple that a permanent faculty member cannot begin a new academic year if he is.65

has been strictly adhered to, then, the retirement age is necessarily 64 using our con-
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vention of determining age on Sept. 1. This seems to be the case as indicated in Table IV.

Given the hiring age and the 5.51 year figure for the probationary period, we know the

age at which a faculty member begins tenured employment and the sum of that year and all

the succeeding years through 64 is the term of tenured employment.

We should warn that we are making the simplifying assumption that the average age

of permanent new hires who are eventually granted tenure is not significantly different

from those who do not stand or are rejected. This we believe to be acceptable. We are

also assuming that the probationary period for those who are granted tenure is the same

as the probationary period for all who stand for tenure, an even more understandable as-

sumption in light of the fact that because of the high p's that have prevailed, the two

groups are quite similar.

Year

TABLE IV

Hiring and Retirement

Ages 1967-73 Permanent Only

Mean Age on Sept. 1 of
The First Academic
Year of Employment
of Permanent Faculty

1967-68 29.97

1968-69 34.25

1969-70 31.40

1970-71 29.26

1971-72 29.12

1972-73 28.00

1973-74 31.34

Weighted Average 30.59
of All Six Years

Mean Age on Sept. 1 of
The Last Academic
Year Before Retirement

64.00

64.00

64.00

64.00

64.00

64.00

64.CO

As table IV indicates the mean age of permanent new hires is 30.59, and given a

mean probationary period of 5.51 years the full service faculty is 36.10 years old in

the year he is granted tenure, and begins his first year of tenured employment at the
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age of 36.10. The full term of tenured employment, then, is 28.90 years, the numbers

of years between 36.10 and 64 inclusive.

We should warn here that the mean age of permanent new hires obscures the very wide

variance in average hiring ages. The year-to-year values indicated in Table IV, for

example, vary from 28.00 to 34.25. Moreover, in any given year the hiring age varied

from as low as 25 to as high as 42. Clearly, Carleton does not follow a strict "fresh-

out-of-grad-school, 28-year-old" hiring policy. Moreover, many "fresh-out-of-grad-school"

new hires are not 28.

This degree of variation is relatively unimportant for our idealized static model,

but introduces several problems for the Chapter IV dynamic model which seeks greater

accuracy. For example, if all new hires predicted for the coming years are entered at

the age of 30 rather than being distributed over the whole range of hiring ages, the

dynamic model will begin to understate retirements, and new hires at about the 23rd year

in which it is "counting" (1996) . During the first five and six years for which it is

counting, the model will "call on" those actually employed now with fewer than five or

six years of service (whatever their ages!) to stand for tenure. For 24 years it will

also be "retiring" those actually employed now with 24 years or less left before retire-

ment. It will, finally, base all Quits and deaths during the first five years on those

currently employed. However, were it to replace these existing faculty members with

"lumps" of hypothetical 30 year old new hires, it would begin to understate the retire-

ments that would probabl occur in the real world after the 23rd year from today. This

is because the model placed all the new hires of 23 years earlier tri the 30 year age

group (nowhere near retirement by 1996) when, in fact, in the "real world" as many as

three new hires have entered the Carleton faculty at age 42 and would, in fact, be

reaching retirement.

Note, even if the model did lump all new hires at age 30 rather than distributing them,

(continued)
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Ideally, then, our counting model should distribute any of the hypothetical new

411
hires it makes over the whole range of hiring age classes and not in one lump at the

mean hiring age of 30. While we can never predict with certainty the exact age distri-

bution of new hires we can reduce any known biases in the model by some spreading of new

hires over a "reasonable" range of age classes with the mean being thirty.

2. Quit Rates on Non-Tenure Attrition. We have pointed out that a model which assumes

that all new hires reach the age of the tenure decision or that all of any newly tenured

group will reach retirement age is a far cry from the real world. Untenured Quits are

considerably more important than negative tenure decisions in producing replacement spots

and although Tenured Quits are less common than Untenured Quits they are also very impor-

tant. Since Tenured Quits are due primarily to death or are largely at the volition of

the faculty member whereas Untenured Quits are more directly influenced by the college,

we will deal with each separately.

a. Untenured Quit Rates. A quit rate is the ratio of those quitting before tenure

in a given class otnew hires to the initial size of that class of new hires. Put dif-

ferently, it is a measure of the expected amount of survival from each hiring year. This

means one cannot simply look at the quits of a given year in comparison with the hires

of that same year. This would distort the magnitude of the attrition because of the

changing rate of growth of the faculty that has characterized the period which the data

cover. Therefore data on quits were rearranged so that for any given year we would know

the number who were hired in that year who quit before standing for tenure. All the

hiring decisions for a given year were listed and the tenure decisions for five and six

years later were then examined. Those who did not stand for tenure were assumed to be

Quits.

(continued) it would contain no biases for % T and A until it begins making predictions
for 1996. Even though it "calls" a "real world" 39-year-old (or 26-year-old) only
30, that hypothetical new hire will still become tenured or leave in 5 or 6 years or quit
in 3 or 4 years, so % T will be not affected by its "error." Nor, will A. Remember, the
average age of the new .hire is, in fact, 30. If the counting model describes both a real
world 26-year .4old new hire and a real world 34-year-old new hire as being 30, it has not
distorted the mean of their two ages nor, therefore, the mean of the faculty that they
enter. The counting model would slightly overstate W if all new hires are treated as 30
years old rather than being distributed. The mean age of two "real world" 26 and 34
year oldd will be lower than that of two hypothetical 30 year olds because their wage
rises less than proportionally with age. (see Section D)
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This information was obtained for the hiring years 1963-64 through 1967-68. Infor-

411

mation for later hiring years is not yet available because the individuals concerned

have served less than six years, and not all potential quits have in fact left. Infor-

mation for earlier hiring years is not included because tenure decisions for 1966-67

(the fifth year of service for the new hires of 1962-63) and earlier were not obtainable.

Unfortunately, this means that these data are older and therefore most likely weaker

than other data discussed so far because none of the quits by faculty who have been hired

III

since 67-68 enter into our determination of the Untenured Quit Rate. On the other hand,

one can form a rough idea of the value of more recent Quit Rates through the use of

six-year averages of Permanent New Hires and of Untenured Quits from data in Table II,

and we will at least compare these two Quit Rates for stability.

Untenured Quit Rates from the 1963-68 hiring classes were remarkably high. Of the

1963-64 class of permanent new hires, for example, fully 100 per cent quit before standing

for tenure, and quit rates in other hiring classes ranged from no lower than 43 per cent

to as high as 81 per cent (see Table V). The weighted average Untenured Quit Rate for

the whole group of hiring years was an astounding 64 per cent; more than 6 of any 10 new

hires quit before standing for tenure. While this rate is undoubtedly too high given

current market conditions, it provides a well documented and fairly fiim upper limit of

.60 for the Untenured Quit Rates.

TABLE V

Untenured Quit Rates

Number of Permanent Number Quitting Quit

Year New Hires in That Year Before Tenure Rate

1963-64 7.00 7.00 1.00

1964-65 14.30 11.63 .81

1965-66 7.00 3.00 .43

1966-67 18.00 9.00 .50

1967-68 17.00 10.00 .59

Weighted Average
of All Five Years

.64
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Data in Table II, on the other hand, give evidence of some decline in the Untenured
Quit Rate since the 1963-68 period. The absolute number of Quits in the 1968-73 period
only has been 2-3 per year with one notable

exception, 1969-70, when there were 7.64 Quits.
We, therefore, must attempt some estimate of more recent Untenured Quit Rates by using the
ratio of the average of the number of Quits per year to the average of the new hires per
year over the same years. Using this approach yields an imperfect estimate of the recent
Untenured Quit Rate of .35. We know of at least two sources of bias in this estimate which
should hopefully cancel out. First, the recent quits (3.1 per year on the average) are, in

fact, quits from the hiring classes of from 1 to 6 years earlier which were somewhat

larger (see Table V) than the recent hiring classes of 8.8 per year on the average; the

most rapid growth in the faculty and the largest new hiring classes occured in the

hiring years 1964-65 through 1967-68. This means that the .35 figure overstates the

likely rate of untenured quitting because the "wrong" (too small) base of new hires is

being used to calculate the rate. On the other harid, this is probably more than offset

by the fact that not all of the potential quits from those hiring classes have yet been

recorded. In short, there is some support for using .35 - .40 as the Untenured Quit

Rate or an even lower number if one feels that the large number of quits in the 1968-70

academic year was unusual and will not be repeated. For the initial runs of both static

and dynamic models we will use a .40 Untenured Quit Rate, considerably less thanthe
fairly firm upper bound of .60 derived from the 1963-68 hiring class information but a

little above the most conservative inferences that one might make from the 1967-73 data.

The reason for our unwillingness to be "too conservative" (at least initially) is

the heavily involuntary nature of Untenured Quits and the growing institutionalization

of the pre-tenure "weeding out process." Untenured Quits appear to fall into two broad

categories: a group of faculty which leaves more or less voluntarily within two years

of being hired because of an awareness of mutual inconsistancies between existing fac-

ulty and themselves, and a second group that leaves in the third or fourth year after

being informed of the likelihood of a negative tenure decision in a more or less formal

manner akin to what is now institutionalized in the Third-Year Review. In many cases
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this is an early, informal tenure decision and is nearly as clear-cut and definite as

the formalized procedure. Although a matter of opinion, this "early decision" may be

more humane in that it does not make the decision a public one and gives one time for

job-hunting and for self-improvement.

At any rate, while the first more or less voluntary group has diminished in size

with the recent worsening of market conditions (only 3 of the 20 quits from.1967-73

did so before their third year whereas 8 of the 40.63 quit from the 1963-68 hiring

classes did so in their first year), a second group of less voluntary quits has always

been large and seems unaffected by market conditions. Probably for most, the expected

trauma and other ill-effects of a negative tenure decision are great enough to induce

a quasi-voluntary departure before an absolutely involuntary one no matter how poor the

alternate job possibility. While we had no individually identifiable data, 28 per cent

of the total of all Untenured Quits between 1968 and 1973 were characterized as early

informal tenure decisions in which faculty members were told directly the likelihoods of

a negative decision. Moreover, all but three of the remainder quit in the third year or

after, and if not directly informed of the likelihood of a negative tenure decision had

at least formed their own expectations of such a decision.

b. The Average Term of Untenured Quits. This is simply the weighted average of

the number of years the Untenured Quit was employed. Thus, if we break down a partic-

ular year's quits into separate groups by the date of hire and find that half were hired

two years earlier and half, four years earlier, then the weighted average term of Un-

tenured Quits is three years (even though no one quit who had been hired three years

earlier!) As we have indicated, there has probably been a shift in the distribution of

lengths of employment before quitting since 1967-68 because the recent worsening of job

market conditions has reduced the early voluntary departure. Assuming that these de-

teriorating conditions will be with us for many years to come, we will work with the

1968-73 Quits rather than the 1963-68 data that were used to determine the upper limit

on the Untenured Quit Rate.
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Leaving at the End
of the Academic Year

TABLE VI

The Average Term of The

Untenured Quits

Number of 1; Weighted Average
Untenured Quits Term of Employment

1967-68 2.38 4.00

1968-69 3.00 3.67

1969-70 8.46 2.79

1970-71 2.14 5.34

1971-72 2.00 4.00

1972-73 2.00 4.00

Weighted Average 3.58
Of All Six Years

Average FTE while employed.

Based on Table VI, 3.5 years appear to be a reasonable number to represent the

average amount of time an Untenured Quit is employed at Carleton. However, as we

suggested above, this mean obscures the distribution of Untenured Quits, and as Figure

1 indicates the modal year for Untenured Quitting is 3 years with most quitting occuring

in the third year or after. For convenience, we will use 3 years as the term of Un-

tenured quit in our Chapter III Static Model. In the dynamic model however, we could

distribute untenured quitting over the whole range of quitting ages in a manner exactly

the same as indicated in Figure 1. A simpler approximation is to still distribute un-

tenured quitting, but equally in the third and fourth years of service.
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Before leaving this discussion of Untenured Quits let us warn again of its extreme

variability, and unpredictability. We have mentioned the likely influence that varying

job conditions should have on it, and we should also point out that it will also be

affected by tenure standards themselves. The less liberal the tenure policy, probably

the higher the Untenured Quit Rate. To take this variability into account, therefore,

we will experiment in both Chapter III and Chapter IV with changes in quit rates rather

than treating them solely as a presumably "certain" parameter or given value.
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c. Tenured Quit and Death Rates. This is simply the proportion of any given

class of newly tenured faculty (36 years of age on the average) who can be expected to

leave or die before reaching retirement age. Since no data are available on the size of

the groups being.tenured 15 or 20 years ago, the groups which are now quitting or dying,

estimates of this parameter will be even more impressionistic than our estimates of Un-

tenured Quit Rates. They, moreover, must borrow heavily from external sources.
. .

Examination of the Tenured Quits of the period 1968-73 (Table II) shows a fairly

large number of deaths (a total of 5) and departures "to seek greener pastures" (a

total of 3). On the average, then, 1.33 tenured faculty members died or quit each year

over the whole period, and if one assumes these annual groups of tenured quits were

based on groups being promoted to tenure 22 years ago that were roughly 3.00 faculty

members in size (1945-51), then the Tenured Quit Rate is a surprisingly high .43. That

is, if 22 years ago 3 faculty members became tenured each year and now, 1.33 of these

are quitting or dying each year, then only 5.7 of any 10 newly tenured faculty members

who are 36 can expect to reach retirement age at Carleton.

This estimate is based on a statistically insignificant sample and on a very weak

estimate of the size of the newly tenured groups 22 years ago. It should be treated

only as an unrealistic upper limit for the Tenured Quit rate. However, there is one

(very outdated) external source (Brown, D.G., The Mobile Professors, American Council

on Education, 1967, pp. 37-43) which supports with national data the 1968-73 observa-

tion that 3 of 50 tenured faculty members at Carleton would switch jobs every 6 years.

And, mortality tables support the 5 deaths in six years we observed and more importantly,

provide a rough lower limit for our Tenured Quit Rate of .15 due to mortality alone.

According to the ACE study, 2.1 in 100 Associate Professors switched collegiate

teaching jobs in 1963, and 1.2 Full Professors in 100 did so. The Associate - Full

Professor "mix" of the tenured faculty was roughly 40 per cent - 60 per cent so that

in a tenured faculty of 100 distributed that way between Associate and Full Professors,

roughly 1.5 could be expected to switch each year. Moreover, only one-third do so after

the age of 49, and the likelihoods of switching were 20 per cent higher for the "least
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prestigious" schools. Assuming Carleton falls closer to the more-'than to the least-

prestigious category, then a "prestige corrected" 1.3 per year switch rate for a group

of 100 tenured faculty would seem appropriate.

This, however, is still not our Tenured Quit Rate. We are asking: "What proportion,

of a given class of newly tenured faculty will leave Carleton before retirement" not

"what proportion of the total tenured faculty will leave in any given year." Again,

we have only the roughest notion of the size of the newly tenured classes in the years

when these "switchers" first became tenured. (We said 3 per year above but without much

confidence). It is, nevertheless, a surprise that the ACE data are consistent with

the absolute number of "switches" (the numerator of our Quit Rate) we observed in 1968-73.

The national rate was 1.3 each year from a total tenured faculty of 100 in 1963, and

we observed 3 in 6 years or .5 each year on the average from an average tenured faculty

of 50 -- a percentage of 50 which was only a little lower than 1.3 of 100.

Mortality alone places a surprisingly high lower limit on Tenured Quit Rates. An

insurance company.specializing in handling group life policies for college professors

has developed mortality tables which predict that a 36 year old faculty member (the av-

erage age of the first year of tenured employment) has an only 85 per cent chance of

reaching the retirement age of 64. (This contrasts with an even lower probability of

.76 for the population as a whole). Moreover, as we shall discuss below, the average

age of death is not a few years before 64 as one's intuition would suggest but consid-

erably younger. Thus, without looking at any Carleton data, e.g., recent deaths as a

proportion of the newly tenured groups of 20-29 years earlier, we can still be fairly

certain of a .15 floor on our (perhaps misnamed) Tenured Quit Rate from national mor-

tality data.

In short, the major problem is deciding how much to add to the mortality-based

Tenured Quit Rate to account for switching, or voluntary departures as a proportion of

any given class of newly tenured faculty. Our ACE data and the 1968-73 data with weak

estimates of the size of the newly tenured many years before could justify adding as

many as 23 percentage points to account for switching, but all intuition suggests that
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this is far too high particularly given the current expectations of a depressed faculty

labor market for.many years to come. Note, nearly all of our tenured switches left

before 1970-71, well before the "depression in higher education" became a common phrase.

We will, therefore, use a .20 Tenured Quit Rate as a conservative estimate for both models

but experiment with higher values.

There is one thread of support from the ACE study for the addition of 5 percentage

points to account for tenured "switching." Their findings showed that 15 per cent of all,

switches, tenured, and untenured, were tenured, and given our estimated Untenured Quit

Rate which excludes deaths of .40, we would need to add 6 percentage points to account

*
for tenured switching.

d. The Average Term of Tenured Quits and Deaths. Our mortality information pro-

vides a fairly firm estimate of the average term of employment of the tenured death.

The 15 deaths of any class of 100 (newly tenured) 36-year-olds is distributed in the

following way: 2.2 (or 15 per cent) die over the ages 36-49 and are distributed more or

less equally in each of those age groups; 1.8 (or 12 per cent) die over the five age

groups 50-54 inclusive; 4.1 (or 27 per cent) die in the age group 55-59; and the re-

maining 6.9 (46 per cent) die in the age group 60-64. The weighted average age of death

(where the weights are the percentage of the total 15 who die in each age group) is,

therefore, 56.57 years of age. This compares fairly closely with the average age of

the 5 deaths at Carleton between 1968-73 of 57.00.

As we indicated above roughly two-thirds of those leaving Carleton to take a job

elsewhere do so before the age of 50, and one-third at 50 or after. Assuming (probably

unrealistically) that pre-50 tenured switching is distributed equally across the age

classes 36-49 and post-50 tenured switching, equally in their 50-64 age groups, then

the mean age of pre-50 switching is 42.5 and of post-50 switching is 57. The weighted

average is 47.33 years of age, quite close, again, to our observed average of 46.67 for

those 3 tenured faculty who left Carleton between 1968-73.

The combination of switching and deaths in our Tenured Quit Rate requires one final

operation to arrive at an average age of both quitting and dying. We have assumed that

This is apprc-ximately the 5 per cent which we use periodically in our models.
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one-fifth of our tenured departures occurs due to switching (at an average age of 47.33)

and that four-fifths occurs due to death (at an average age of 56.57). The weighted

average of the two is 54.72 or 55 years of age, the value we shall use in our Chapter III

static model. However, in any experiments in which we raise the Tenured Quit Rate to

reflect a higher level of switching jobs we must correct the average term of tenured quits

to account for the fact that a larger proportion of those tenured quits are younger

"switches." In the dynamic model we should ideally distribute the tenured quits and

deaths in each age class in the manner in which they occur in the real world; e.g., 15 per

cent of the deaths spread over the 36-49 year age groups, 12 per cent over the 50-54

age groups, 66 per cent of the tenured switches over the 36-49 age groups, etc., etc'.

3. The Temporary Appointee. For the purposes of most of this study we are as-

suming that the stock of temporary faculty in the total teaching faculty is a constant

fraction, the 12 to 13 per cent that it has been in the most recent years. As we noted

above, the (assumed fixed) proportion of the temporary faculty in the teaching plus leave

faculty will be slightly smaller than that in the teaching faculty only, about 11.9 per

cent. Since temporary appointments are largely determined by the number of leaves, since

this is a reasonably stable fractiOn of the leave-eligible (permanent) faculty, and if a

steady-state policy means that the permanent faculty remains constant, this is not an

unreasonab.,e assumption even though the temporary faculty has actually risen somewhat

as a proportion of the total since 1967-68.

On the other hand, not all temporary appointments are solely to cover leaves;

leaves are only 10 per cent of the teaching faculty whereas temporary appointments rep-

resent 12 per cent. There must be, therefore, a constant stock (turning over regularly,

of course) of temporary faculty which serve other, perhaps "renewal-oriented" functions,

e.g., the visiting professor, the practitioner, etc. Since the group appears to have

risen since 1967-68 and since there are strong academic pressures to increase the number

of such temporary new hires it may be worthwhile to examine the effects of such a

policy. Clearly, if a higher rate of temporary new hires is desired without affecting

the size of the permanent faculty, the duration of employment (average term) for the
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temporary employee must drop or what is the same thing, more must be terminated each

year. On the other hand, if this is not possible, then, the temporary population in

the faculty as a whole will rise and there must be a compensating drop in permanent

new hires or a lower p policy. Whichever approach is followed, it will be helpful to

know the average term of the temporary employee to determine how much it could be

"compressed" or if constant, how much a rise in temporary new hires would affect the

permanent faculty.

a. The Average Term of The Temporary Appointee. This was determined by taking a

weighted average of the number of years of employment enjoyed by a temporary appointee

leaving in any given year. If half of the temporary appointees leaving in a given year

were hired three years earlier and half, two years earlier, then the weighted average

duration of employment would be 2.5 years.

Year

TABLE VII

Average Term of Temporary Appointee

Number Leaving Weighted Average
In That Year Term of Employment

1967-68 6.84 1.09

1968-69 5.94 1.00

1969-70 5.05 1.17

1970-71 8.44 1.65

1971-72 5.34 1.00

1972-73 5.00 1.00

Weighted Average
of All Six Years 1.27

According to Table VII, the Average Term of the Temporary Appointee appears to

410 be 1.27 years. However, this again obscures the distribution about that mean. There

was a "temporary" appointee who left after as long as 4 years of employment, and there

ar2
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are several temporary appointees with more than 4 years of service whose contracts have

not yet been terminated in the 1973-74 faculty. This suggests that the distinction

temporary/permanent is not clear-cut and that there may well be some regular flow of

temporary faculty into the permanent faculty. While this is a likely source of upward

pressure on faculty size and a matter of current concern in many schools, we will ignore

this slippage. It is, in itself, a subject for an equivalently long research study.

In addition, as we shall point out in the next section, there are strong grounds.

for arguing that the 1.27 figure understates the current (and probably expected) figure.

Should those long-term temporary appointees currently employed actually be terminated,

i.e., leave Carleton, move to the permanent category, or move into non-teaching jobs at

Carleton, then, averaging them into our 1968-73 data will increase somewhat the average

term. For purposes of both models, then, we will use an average term of 1.5 years,

i.e., half of any group of temporary appointees leave after a year and half leave on

the average after two years.

b. The Number of Temporary_ New Hires Per Year. Given the truism that the number.

of temporary faculty at any point in time, N, is the product of the number of new hires

per year, H, and their average expected term of employment, D, and given knowledge of

N and D, one can deduce the value of H. The average size of the temporary faculty in

the academic years 1967-68 through 1972-73 was 11.7 (see Table I), and given our com-

puted average term of 1.27 years, this would mean an annual temporary new hire rate of

9.1 temporary hires per year. In fact, the observed average number of new hires

(See Table II) over the same period was only 7.6 per year. Therefore, either our

estimate of the average term is too low or some temporary new hires were not categorized

as such. Since there seems no reason for the latter to be true and since there is a

substantial number of long-term temporaries who have not yet been terminated and their

year of employment included in the average term, we suspect that 1.27 years underestim-

ates the true average term. The average term consistent with the observed average new

hires of 7.6 per year and an average stock of temporary arrointees of 11.7 is 1.5 years.

Finally, we should indicate that in the 1973-74 academic year the deduced average
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term rose still further. The new hire rate consistent with the current number of

40
temporary appointees of 16.7 each staying 1.5 years is 7.1 per year but actual new

hires for 1973-74 were only about 6 (see Table II). Much of the upward pressure on

faculty size apparently has come from a steadily lengthening duration of temporary em-

ployment - or what is the same thing a failure to terminate as many temporary faculty

per year as before - and in 1973-74 (and 1972-73) this was compensated for by a sharp

drop in temporary new hires. The direction of future policy is as yet unclear. Perhaps

longer terms for temporary appointees will become the rule with correspondingly smaller

numbers of annual temporary hires. For purposes of this study, however, we will assume

that Carleton will return to a shorter 1.5 year average term (temporary contracts will

be shorter than this years' and fewer will be renewed) and its temporary new hire rate

will, therefore, return to 10.5 new appointees per year to maintain a constant 16 or so

member temporary faculty.

d. The Average A e of the Temporary New Hires. To conclude, we will need the

average age of the temporary new hire if we are to compute the A and W of the total

teaching faculty. As Table VIII indicates, the temporary appointee is 2R.67 years of age

on the average or 29 for our purposes, considerably younger than his permanent counter-

part.

TABLE VIII

Average Age of the Temporary

New Hire
Number of Average

Year Temporary Hires Age

1967-68 5.70 31.73

1968-69 7.96 29.63

1969-70 6.05 25.74

1970-71 6.94 28.34

1971-72 9.51 27.00

0 1972-73 7.67 26.90

1973-74 5.92 32.77

Weighted Average
of All Seven Years

J4
28.67
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of the Carleton Faculty

Tenured Untenured remanent
Teaching and Leave Teaching and Leave

on leave Only On Leave Only

31022ITIEX Total
Teaching and
On Leave

21

25

0.17

1.50

0.17

1.50

26 1.00 'on 3.00

27 2.00 3.00 5.00

28 6.17 2.00 1.83 8.00

29 7.83 0.33 1.00 8.83

30 4.33 4.32

31 2.67 1.33 4.00

32 2.00 4.17 1.17 7.34

33 4.50 0.99 4.50

34 4.00 2.00 4.00 8.00

35 4.00 3.00 0.17 7.17

36 4.67 1.00 5.67

37 3.00 0.67 3.67

38 1.00 1.00 2.00

39 3.00 0.33 2.00 5.00

40 1.00 1.00

41 4.67 0.33 1.00 0.33 6.00

42 2.00 1.00 3.00

43 4.00 0.67 0.34 4.67

44 1.00 1.00

45 5.t0 5.83

46 1.83 1.50 0.25 3.58

47 2.00 9.nn

48 4.75 4.75

49 4.00 1.00 4.00

50 1.00 1.00

51 1.56 0.33
1.50

52 5.00 1.00
5.00

53 2.00 2.00

54 2.00 2.00

55 2.00 2.00

56 1.00 0.33 0.1,'
1.17

57 3.00 3.00

58 2.00 2.00

59 1.00 1.00

60
0.56

0.50

61 .00

62 .00

63
1.00

3.00

64 4.00 7.67
4.00

65 .00

66

67

68 0.11
0.13

0.14 0.14

76.25 7.99 47.84 4.6i 16.76 140.85

1,,an11,61
TerwhIHR Unculty 17S.20
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C. The Age Distribution of the 1973-74 Faculty.

111
Table IX above presents the distribution of teaching and leave faculty in the form

of populations at each age class in September, 1973. It is further broken down by tenure

status, teaching/leave. status, and temporary/permanent status. As we discussed above,

our primary concern is the general age characteristics of the 128 member teaching faculty

and not the 141 member teaching-plus-leave faculty. Therefore, when a generalization is

made about the age characteristics of the faculty as a whole it should be understood that

this slightly understates the same age characteristic for the teaching-plus-leave faculty.

The temporary faculty which is young and not leave-eligible will bulk slightly larger

in the teaching faculty than in the teaching-plus-leave faculty. In 1973-74, for exam-

ple, the temporary appointee represents 13.1 of the teaching faculty "by only 11.9 of

the teaching-plus-leave faculty. Or put differently, the leave-eligible and older perm-

anent faculty bulks smaller in the teaching faculty than in the teaching-plus-leave group,

because some are on leave and are replaced by temporaries.

a. A General Description.

It is obvious that the Carleton faculty is not "nicely distributed" by ages.

"Dips" and "bulges" are the rule rather than the exception. Ignoring year-to-year var-

iations, there is clearly a sharp dip in the 59-63 age classes and a large bulge in the

.27-34 age classes (see Figure 2, Table X which distribute the permanent, teaching-plus-

leave faculty in larger age groups to eliminate the year-to-year "chatter.") While part

of this is due to natural attrition, much of it is due to past growth of the faculty com-

bined with a recent slowing of that growth.

56
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TABLE X

410 Distribution of the Permanent Teaching Plus Leave

Faculty by Four-Year Age Groups

Age Tenured
Number Average in

Each of the
4 Years

Untenured
Number Average in

Each of the
4 Years

Total
Number Average in

Each of the
, 4 Years

23-26 1.00 .25 1.00 .25

27-30 20.33 5.08 20.33 5.08

31-34 6.00 1.50 15.34 3.84 21.34 5.32

35-38 12.67 3.18 4.00 1.00 16.67 4.17

39-42 9.67 2.42 5.00 1.25 ].4.67 3.67

43-46 11.68 2.91 2.16 .54 13.82 3.45

47-50 11.75 2.94 11.75 2.94

51-54 10.50 2.63 10.50 2.63

55-58 8.00 2.00 8.00 2.00

59-62 1.00 .25 1.00 .25

63-66 5.00 1.25 5.00 1.25

Given the location of these dips and bulges it is clear that the Carleton faculty

is quite young; 46 per cent of the teaching faculty is 36 years old or under. Another

37 per cent is in the range 37-49. This means only 17 per cent is sn or older. Within

the tenured class the average age is 45.56 and with a few minor exceptions everyone over

43 is tenured. The untenured permanent members are concentrated in the age groups 28-35

with 3 below and 8.17 above. Their average age is 37.52. There is a bulge of tempor-

aries in the age range 25-32 where about two-thirds of them are located. The rest are

scattered through all age groups although there tend to be more above 32 than below 25

with the result that their mean age is 32.44, quite close to that of the untenured perm-

anents. The average age of the 128 member teaching faculty is 39.42 and is only slightly

below the average age of the 141 member teaching-plus-leave faculty of 39.85.
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b. The Role of Leaves. Both of our models will be estimating the new hires, Quits,

Retirements, and negative tenure decisions for a 141 member teaching-plus-leave faculty

because those on leave, of course, return to quit, stand for tenure, retire, etc. How-

ever, our A, W, and % T figures will be for the teaching faculty only and to arrive at

these figures we must make several assumptions about the role of leave in the Carleton

faculty.' Table IX is the basis for these assumptions, i.e., the leave characteristics

of the 1973-74 faculty are assumed to be similar to those of both past and future faculties.

r8
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Firstly, leaves are assumed to be distributed evenly across all age classes in both

the tenured and untenured permanent faculty; an untenured 30-year-old is as likely to

be on leave as a tenured 40-year-old. This seems to be supported by the data in Table IX.

The 4.66 untenured leaves are nearly the same proportion (9.7 per cent) of the 47.8 un-

tenured leave-eligible (teaching-plus-leave) faculty as the 7.99 tenured leaves are of

the 76.3 member tenured, teaching-plus-leave faculty (10.4 per cent). This observation

does not appeal to the intuition; one would have thought that leaves were more common

in the tenured than untenured group. However, untenured faculty often take unpaid leaVes

to complete degree programs and are more likely than the tenured faculty to lead groups

of students in international programs or to direct urban programs and the like. The

IIpure II teaching and research leave, of course, is concentrated in the tenured group. In

addition, college policy seems to be increasingly directed to assuring that all untenured

faculty who successfully complete the Third-Year Review will take at least a one-term

leave. If roughly 6 of any 10 untenured faculty members normally reach their fourth

year and the average hiring class at Carleton is 10 per year in,size, then if all 6

take one-term (.33,FTE) leaves one could expect at least 2 untenured leaves per year

from this source. Add one year-abroad or one ACM directorship and one unpaid leave to

complete a degree each year, and one has "explained" the roughly 4.5 untenured leaves

actually observed in 1973-74.

The second major assumption we shall use is that leaves are 10 per cent of the

leave eligible (permanent) teaching-plus-leave faculty. This, too, is clearly supported

by the 1973-74 data; total leaves are 12.65 out of a leave-eligible faculty of 124.1

or 10.2 per cent. This implies, in turn, that the teaching faculty at Carleton should

remain constant at about 91.2 er cent of the teachin -plus-leave faculty. It will be

composed, first, of the 11.9 per cent of the teaching plus leave faculty which are temp-

oraries, and of 90 per cent (less the 10 per cent on leave) of the 88.1 per cent of the

teaching plus leave faculty which are leave-eligible permanents or 79.3 per cent of the

teaching-plus-leave faculty (.9 X 88.1). The sum of the per cent each group represents

of the teaching-plus-leave faculty is 91.2. As Table IX iimicates,the teaching faculty

of 128.2 Ls, in fact, 91.2 per cent of the 140.85 member teaching-plus-leave faculty.
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D. The Age - Income Profile.

Table XI and Figure 3 present the observed relationship between mean income and

age for 17 two to five-year age groups at Carleton and an approximate relationship de-

rived from those 17 observations using a least squares quadratic fit.
**

Increasing age,

obviously, is associated with,.if not causes, increasing salary, and our fitted relation-

ship predicts the increase in salary that will occur due to aging. Abstracting from econ-

omy-wide influences, should'a group of 45-year-old professors at Carleton age by one year

their average annual income should increase by $280 from $17,079 to $17,354. Clearly,

many observed points lie considerably off the fitted curve (note particularly those at

age 33, 39, 43, 49, 53, and 57) indicating that there could be considerable deviation

from observed and predicted income at a given age.

The most obvious characteristic of the relationship is its convexity or ever-increas-

ing flatness. Income and age do not rise proportionally. This is a general characteristic

of the age - wage relationship of any sample of employees drawn from the general popula-

tion and can be ascribed to many influences. The increase in productivity due to greater

familiarity with a task diminishes the longer one is employed. Or, job security and

other non-monetary benefits in upper age groups increasingly compensate for income pay-

ments. Whatever the reason, this convexity clearly diminishes the impact of an aging

faculty on average wage. While undoubtedly excessive, should Carleton's mean age rise

from its current 40 years to 50 years over a ten year period and its mean wage rise ac-

cordingly by $2,800, this would only represent a 1.75 per cent average annual increase.

On the other hand, while this is very small by contrast to economy-wide growth rates in

per capita money incomes (4.9 per cent annually between 1951 and 1969 and 6.9 per cent

recently), it is the only unambiguous source of an increase in Carleton's relative costs.

No group includes fewer than three faculty members.

* *Compared to fitting a straight line to the observed points, the quadratic fit reduces
4Ipconsiderably the degree of deviation of the fitted. relationship from the observed rela-
tionship. The root mean square drops by a fac.tor of 126.
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Table XI

The Carleton Age-Income Profile

AGE
ACTUAL MEAN
SALARY

PREDICTED
SALARY CHANCE

25
26
27
28

29

10,917

11,281

19,555
10,022
10,480
10,929
11,367

472
463
453
444
43430

11,797 42431 12,415 12,215 41532
12,625 405

33___ 12,681 13,026 39534
13,417 38635 13,650 13,798 37636
14,169 367

15,437 14,531 357
_37

38
14,883 34739 14,300 15,226 33840 15,559 32841 15,464 152882 31942
16,196 30943 15,391 16.500 29944
16,794 290

45 19,600 17_2079 280
46

17,3.34 270
47 17,900 17,620 261
48

17,876 251
49 192250 18,122 242
50

18,359 23-
51 18,350 18,586 222
52 18,804 713
53 16,233 19,012 203
54

19,200 193
55 20,700 19,393 184
56

19,578 174
57 20,450 19,747 165
58 19,907 155
59 20,057 145
60 20,198 136
61

20,328 126
62 20,440 20,450 117
63 20,562 107
64 20,664 97
65 20,757 87
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Chapter III

The Static Model With A Uniform

Age Distribution

In Chapter I we introduced the static model without considering non-tenure related

attrition, quits -- both tenured and non-tenured -- and deaths, and without considering

the temporary or tenure ineligible faculty. Our Chapter II examination of Carleton

and national data, however, has shown that both of these faculty characteristics are

extremely important, and in this elaboration of the static model we will introduce them

specifically and examine their impact.

As an obvious generalization, the existence of a temporary or tenure ineligible

group in the faculty and of non-tenure related quits and deaths place floors and ceil-

ings on the values of all of our dependent variables: % T, A, W, and H. The fact that

roughly 13 per cent of the teaching faculty traditionally have been considered tenure

ineligible clearly means that % T can never exceed 87; and since this group is both

younger and, therefore, less well paid, its existence places ceilings on both A and W.

Moreover, there clearly must be some "extra" renewal provided by temporary hires so long

as the duration or average term of employment of the tenure ineligible group is less

than that of the permanent faculty.

Quits, (and deaths) both pre- and post-tenure, clearly produce much the same re-

sults. Even were p = 1, of any group of permanent or tenure eligible new hires a strik-

ingly large proportion, 48 per cent, could not be expected to reach retirement ages at

Carleton. Even with the most pessimistic predictions that "pure" quit rates are zero,

one can anticipate that 15 per cent will have died before 65. We remind the reader,

however, that not only the amount but timing of non-tenure attrition is important. The

more non-tenure related attrition is concentratea in the untenured group and the earlier

G3
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it occurs in both tenured and untenured groups, the lower the ceilings on % T, A, and

W and the higher the floor on H non-tenure attrition will provide.

It is these and similar types of generalizations we will seek to provide in Chap-

ter III. We also remind the reader, however, that the quantitative values we deter-

mine for our inter-related variables will be poor guides for policy; the quantitative

work in this chapter is primarily to illustrate our generalizations and not to.provide

predictions. This is partly because of the crucial and unrealistic assumption that lies

behind this model: the absence of an existing distribution of faculty by age and rank,

or put differently, the assumption of many years of past steady-state operation. It

is also because of the nature of most work in the social sciences. Parameters' values

cannot be held constant as they often are in the natural sciences, e.g., retirement ages

may drop, quit rates may rise....indeed, tenure may disappear or be drastically changed.

Thus, even in our Chapter IV dynamic, counting model where the existing distribution of

faculty by age and rank is introduced, any quantitative work should also be viewed with

a great deal of skepticism and, again, as largely illustrative of generalizations and

not predictions.

A. The Static Model Elaborated.

Our elaborated static model still depends on the basic truism that the number of

faculty (teaching and on leave) at any point in time is the product of the number of

new hires per year and the average term of their employment. And, as in Chapter I, the

tenure decision remains one determinant of the term.of employment, or what is the same

thing, the flow of total attrition per year. Now, however, we are distinguishing two

types of faculty, the permanent and temporary (tenure ineligible), and this means that

the number of teaching-plus-leave faculty at any point in time is the sum of the pro-

ducts: a) of the temporary new hires per year and their average term and b) of the perm-

anent (tenure eligible) new hires per year and their average term or:

Ht Ht
4- HP DP

where the superscripts, t and p, refer to temporary and permanent.

Moreover, DP is no longer determined solely by the age of new hires, length of
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probationary period, retirement age, and the probability of successfully standing for ten-

ure. We must now consider both tenured and non-tenured "Quits" (including deaths)

and the average terms of employment for those who quit, both tenured and non-tenured.

Thus:

2) DP = q
nt q

DP
nt

+ (1 -qnt) ) Dnqnt + p (1-q
nt

) (q
t q
) (DP

t
) + p (1-q

nt
) (1-q

t n
) DP

qt
*

.

This says that the expected or average term of employment of the permanent faculty is a

probability weighted sum of the terms of employment of the now four major sub-groups

in the permanent faculty where the weights are the probilitities of any new hire ac-

tually falling into one of those sub-groups and thereby remaining employed for the

average term of employment in that sub-group.

In our Chapter I introduction we dealt with only two subgroups in the permanent

faculty, Tenured and Non-tenured, and an intuitive understanding of the construction of

such a probability weighted sum was not a difficult matter. We assumed a probationary

period of 6 years and a term of tenured employment of 32 years; and in our example on

pp. 9-10 we pointed -out that if p = 1 (everyone received tenure), the expected or av-

erage term of employment would obviously be 38 years. Everyone could expect the full

6 years of probationary employment plus the 32 years of tenured employment. Or, what

is the same thing, the average of the total years of employment one could expect from

all ten new hires, 380 years/10 hires, would be 38 years.

We then applied a lower probability to receiving the additional 32 years of ten-

ured employment (p = .6 in the example), and the expccted or average term of employment

for all 10 new hires dropped from 38 to 25.2 (allowing 4 new hires per year to maintain

a 100 person faculty). Everyone could expect the 6 years of probationary employment,

but only 6 in 10 could expect the remaining 32 years of tenured employment, and the

expected term of all 10, therefore, would be 1 x 6 plus .6 x 32 (19.2) or 25.2 years. Put

differently, if one totalled the years of employment for all 10 (60 probationary years

plus 6 x 32 or 192 tenured years) and divided that total (252 years) by 10, the average

The subscripts in equation 2 denote the following: For the Quit Rates. or q's, t and nt

refer to tenured and non-tenured, respectively. For the durations of Employment or D's,

qnt refers to the Non-Tenured Quits; ngnt refers to Non-Tenured Non-Quits; qt, to Tenured

Quits (and Deaths); and nqt, to Tenured Non-Quits.
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number of years employed for all 10 hires would be 25.2 which is the same as 1 x 6

plus .6 x 32. One could say, in short, that of the 10 new hires, those who remain

probationers the full 6 years (all in this example) "contribute" 6 years to the expec-

ted or average term of employment for all 10, and the 6 of 10 who remain for an addit-

ional 32 years contribute the remaining 19.2 years to the expected or average term for

all.

In this elaboration we now have four major sub-groups in the teaching-plus-leave

faculty (or potentially, in any group of new hires): the Non-tenured Quits, the Non-

Tenured Non-Quits, the Tenured Quits (or deaths), and the Tenured Non-Quits. And, each

term in equation 2 tells how many years each sub-group contributes to the total expected

or average term. The D values are the average terms of employment of those sub-groups,

and the p and q values determine the probabilities of falling into those sub-groups.

Thus, if the probability of quitting before tenure (q
nt

) were .3 and the average term

for the Non-Tenured Quit were 3 years, the Non-Tenured Quit would contribute .9 years

to the expected or average term for the whole group of new hires, i.e., 3 of any 10 new

hires will remain employed only 3 years each and thereby contribute a sum of 9 years to

the total years of all ten or an average of 9/10
ths

of a year. Exactly_the same is

true for the second term in equation 2. The remaining 7 in 10 new hires, the Non-

Tenured Non-Quits, would contribute .7 x 6 years or 4.2 years, i.e., 42 years/10 on

the average. Similarly, the third and fourth terms of equation 2 are the number of

years contributed by those who have not quit before tenure, who successfully stand for

tenure, and who either quit (or die) after tenure (the third term in equation 2) or

who go on to retirement (the fourth term in equation 2).

Note, the probability of reaching retirement age, or what is the same thing, of

enjoying a term of employment equal to the probationary period and the full term of

tenured employment is conditional on many things and may be quite low even if tenure

11) policies are very liberal. There is, first, a less than 100 per cent chance of not

quitting before tenure, say 6 in 10 (1-q
nt

) and a say 7 in 10 chance of receiving ten-

ure (p = .7). Thus, only 4.2 of 10 (p [1 - (Int" will reach the first year of tenured
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employment. Moreover, if the chance of not quitting before retirement is only 8 in 10

(1-qt= .8), then of the 4.2 of 10 granted tenure only 3.36 of 10 will reach retirement

age (p [1-qnt] (1-4.0), In short, even without past growth in the faculty, the number

retiring will normally be fairly small by contrast to the number of new hires solely

because of the influence of quits and deaths.

Substituting equation 2 in equation 1 and rearranging terms, we have the basic

computing formula for our p H trade-off:

3) N = H
t
I)
t
+ H

p
Eq
nt

.13
p
qnt

+ (1-q
nt

)(DP
nqnt )

p (1-qnt) (qt.1313qt (1-qt
]

DPnqt)]

All the average terms of the faculty sub-groups (the D's) are known as well as the

quit rates (q's) and the number of temporary hires, Ht. The problem is to pick p

values and solve for the HP which keeps N constant at whatever the desired teaching-

plus-leave faculty size is to be.

To better explain our model a numerical example and a schematic description of

the model may be useful. Our parameters' values are similar to those derived in Chap-

ter II and suggestive of a steady-state faculty in a small liberal arts college like

Carleton. Figure 1 clearly identifies the five sub-groups in the faculty, the four

sub-groups of the permanent faculty plus the temporary faculty, as well.as the ages

and average terms of employment of each of those sub-groups. In fact, one might add

a sixth sub-group: that part of the permanent teaching-plus-leave faculty which is on

leave. This group will be eliminated, as we discussed in Chapter II, in describing the

teaching faculty i.e., in determining % T, A, and W for the teaching faculty only. It

is assumed to be 10 per cent of any age class in the leave eligible permanent faculty.

The average permanent faculty member is 30 in September of his first academic

year of employment and if quitting will leave at 32 after 3 years of untenured employ-

ment. The probationary period is 6 years so that the Nontenured Non-Quit will stand

for tenure at age 35 and either leave at that age or begin tenured employment the

following year at age 36. Should he quit (or die) before retirement he will do so at

age 55 after 20 years of tenured employment and should he not, he will be 64 in Septem-
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ber of that academic year when he turns 65 and retire after 29 years of tenured service.

The average temporary faculty member is one year younger when hired than his permanent

counter-part (29 years of age) and remains employed for 1.5 years. Put differently,

of 2 temporary new hires one will leave after a year at age 29 and one after two years

at age 30.

Assume the college wishes to maintain a 141 member teaching-plus-leave faculty

which given its "leave rate" of 10 per cent of the permanent employees will produce a

128.5 member teaching faculty. Assuming Carleton's quit rate of .4 for Non-tenured

Quits and .2 for Tenured Quits, a rate of Temporary new hires of 10.7 per year, and a

p of .7 similar to Carleton's average; the only permanent new hire rate consistent with

these parameters and a constant 141 member teaching-plus-leave faculty is 7.7 per year

or roughly 23 every three years. Put differently, if p = .7 and our D's and q's are as

stated, HP = 7.7 per year is the only value which solves equation 3 when N = 141. With

H
t
= 10.7 per year and D

t
= 1.5 years the number of temporary faculty is 16 and, there-

fore, the permanent faculty (teaching and on leave) cannot exceed 125. The expected or

average term of employment for a permanent faculty member is 16.22 years or a little

less than half of the 35 year possible term for the full service faculty member (the

6 year probationary period plus the full term of tenured employment of 29 years). If

the average permanent faculty member remains employed for 16.22 years and if there are

to be 125 of these in the teaching-plus-leave faculty, new hires can be only 7.7 per

year (7.7 x 16.22 = 125).

Figure 2,below, schematically describes the age distribution and new hire and at-

trition rates of the 141 member faculty. The 7.7 permanent new hires of any given

year replace the 3.07 Non-tenured Quits of that year, the 1.38 Up-and-Outs (or 7 every

3 years), the .67 Tenured Quits or Deaths (or 3 every 5 years) and the 2.59 retire-

ments of that year (or 5 every 2 years). The 10.7 temporary new hires replace the 5.35

IIITo verify this, solve for DP in equation 2. The Non-Tenured Quit contributes 1.2
years to the total expected term; the Non-Tenured Non-Quit, 3.6 years; the Tenured
Quit, 1.68 years, and the Tenured Non-Quit 9.74 years.
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new hi-:es of one year earlier whose one-year contracts are terminating and the 5.35 of

IIItwo years earlier whose two-year contracts are terminating.

One can also verify the computation by examining the size of the various sub-groups

in the faculty. There are obviously 16 temporary faculty, and the 125 permanent fac-

ulty members are sub-divided into: a) the 3.07 of the 7.7 new hires of this and past

years in each of their three years of employment before quitting before tenure or 9.21

Non-Tenured Quits; b) the remaining 4.63 Non-Tenured Non Quits in each of their six years

of employment before standing for tenure or 27.73 Non Tenured Non-Quits; the .67 Tenured

Quits in each of their 20 years of tenured employment or 12.94; and the 2.59 Tenured

Non Quits in each of their 29 years of tenured employment before retiring or 75.77.

The sum of these four groups is 125 and if 12.5 are on leave the teaching faculty is

141 less 12.5 or 128.5. Finally the % T of the teaching faculty only is 61.7 or the

sum of the two tenured groups, 88.05, less the 8.8 (10 per cent) on leave, divided

by the 128.5 teaching faculty. This as we pointed out will be minimally below the

% T of the teaching plus-leave faculty of 62.4 or 88.05/ 141.

Even at this level of abstraction our example is suggestive of the kinds of prob-

lems faced by many colleges similar to Carleton. Most obviously, recent permanent new

hires, 5 in 1973-74 and 7 in 1972-73, have been forced below the nearly 8 per year

which would be possible if Carleton's age distribution approached the idealized one in

Figure 2 and are considerably below their growth-period levels of from 10-18 per year

in 1963-64 through 1967-68. This suggests that there are either "too few" quits or

"too few" retirements from Carleton's actual faculty in contrast to an equal size fac-

ulty which is in long-run steady-state equilibrium.

The source of this problem becomes still clearer if one contrasts the age and rank

distribution of Carleton's existing faculty with the ideal generated by a static model

where a p = .7 HP = 7.7 per year policy mix has been followed presumably for many years.

0 As indicated in Figure 3 the existing and ideal distributions diverge in several impor-

tant ways. Most obviously, there are too few tepuxed faculty members in the 56-64 age

groups, or what is the same thing, too few retirements to be expected over the next 9
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years --1 and a third per year rather than the 2.59 per year of our static model. While

this seems a very small deviation we must emphasize that small deviations are important

when one deals with small faculties spread over many age groups. It represents a little

over 11 faculty members or 9 per cent of the permanent faculty "in the wrong place"

(concentrated in younger untenured age groups), and to compensate for it over the next

9 years either 1.2 of the permanent faculty our model predicts could be hired each year

cannot be hired (a drop in the turnover rate of permanentfaculty from 6 per cent to 5.0.per

cent!) or one of the 4.5 standing for tenure each year cannot be promoted (a drop in p

from .7 to .45!).
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There are two possible explanations for the deviation, one which would imply no

change in p - H policy, the other which would require such a change. This static model

may have used quit and death rates which understate the actual rates one can anticipate.

If in the "real world" the pre-tenure quit rate were actually .7 and the tenured quit

.5 (instead of .4 and .2), then the HP rate consistent with p = .7 would be about 13.6

per year, and of this annual group of new hires only 1.4 could expect to reach the ages

56-64, i.e., of the 13.6 new hires per year 4.08 per year or 30 per cent would be left

after 3 years, 2.86 (or .7 of 4.08) after the tenure decision, and 1.4 or 50 per cent

after the date of tenured quits or deaths. Thus, Carleton's expected 1.33 per year re-

tirement rate over the next 9 years may be consistent with a p = .7 HP = 13.6 per year

policy if actual quits are a little over 1.faculty member per year higher than the 3.75

per year (see Figure 2) our example assumes.

A good deal more likely, however, our example may be using the "correct" quit rates,

and the low number of expected retirements at Carleton are instead due to the fact that

they come from the hiring classes of between 27 and 35 years ago (1940-1948) when the new
.41

hires each year were to support a smaller faculty of about 85 on the average which is

53 per cent of the current 141 member faculty. Since 1.33 (the actual number retiring

over the next 10 years) is approximately the same per cent of 2.59 (the ideal number

retiring in a 141-member faculty using a .7 tenure policy) as the 1948-49 faculty is of

the current faculty, there is strong support for the hypothesis that Carleton's staffing

difficulties are due to its post-1948 growth (beginning actually in the early 1960's),

the recent steady-state decree, and the consequent age bulge in the younger age groups.

In addition, Carleton's existing distribution of faculty is considerably less ten-

ured than the ideal distribution of our example. As Figure 3 indicates, the average

number of untenured faculty in the age groups 32 years or less is 9.72 per year rather

than the 7.70 per year of our example and the average number in the 33 or more age group

is 6.56 per year rather than the 4.63 per year of our example. Put differently, the 11

4111or so "displaced" older tenured faculty mentioned above are primarily untenured which

explains Carleton's actual % T of 53 rather than the static steady-state.% T of 62 in

our example.
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Table I

Years of Service of the Probationary
Faculty At The End of The
Academic Year 1973 - 74

Years of Service

1 2 3 4 5 6 Total

Number of
Probationary Faculty 6.83 4.00 10.50 10.84 8.50 7.17 47.84

At first glance this would appear to put immediate pressure on p or H or both.

Since negative tenure decisions are traditionally not a major means of providing re-

placement openings for permanent new hires and since a large absolute number of unten-

ured faculty are older than our assumed quitting age of 32, one would expect few "up-

and-out" spots and few of the relatively more important pre-tenure quits. However,

as Table I indicates, when we group the untenured faculty by years of service and not

age, although many have passed the most likely quitting point and will be in their fifth

or sixth year of service, the largest groups will be in their third or fourth year of

service, the most likely quitting points. Our use of an expected quitting age of 32

years obscures this because it was rounded down from 32.5 years. Moreover, the unten-

ured groups which will have completed three and four years of service by the end of

1973-74 come from two hiring classes whose average ages were above the 30 year figure

we are using based on seven hiring classes. They, therefore, are older than the as-

sumed quitting age but are at the quitting point in terms of years of service. In short,

the pressure on p and H may be temporarily relieved by the probably larger number of

pre-tenure quits over the next two years than the 3.07 per year our static model assumes.

On the other hand, the next few years will provide an excellent test of our assumed Non-

tenured Quit Rate of .4. Will four-tenths of the 21 soon to be in their quitting years

or 9 people actually quit over the next two years?

The reason for the bunching in the pre-tenure age group is undoubtedly related to

faculty size decisions, but in this case these decisions were in the recent rather than

distant past. The sharp growth of the faculty between 1964-69 followed by slower growth

between 1970-73 after the first budget deficit in many years is an obvious explanation.
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Lower quits due to a tightening job market may further explain the bunching in the 33-

35 age groups.

In short, Carleton's faculty in the mid-and late 50's probably looked very much

like our Figure 2 idealized steady-state faculty with the exception that it was an 85

or so member faculty and not a 141 member faculty. The % T, A, W, p and turnover rates

(Hp/N) were at "acceptable" levels, each consistent with the other and steady-state.

Growth during the 1960's "artificially" lowered % T, A, and W (see Chapter II) via a

higher than steady-state new hiring policy, but the Carleton faculty is now beginning

to approach those values again as a steady-state policy at a 141 member faculty size

is being followed. Insofar as tenure standards have remained the same (p = .7), the

bulge of young untenured faculty is becoming a bulge of young tenureds and moves on in

age and average wage. Table II (Chapter I) indicates that 4.4 faculty members per year

have become tenured over the 1968-73 period rather than the 3.26 per year our static

model argues is appropriate. And, as those of the remaining 17 member untenured bulge

become tenured in years to come the % T, A and W values will begin to exceed their "ac-

ceptable" pre-growth levels. We shall postpone any detailed discussion of this until

Chapter IV, but we should indicate in passing that the remaining 11 "displaced" faculty

members would not seem to threaten Carleton's very viability.

To conclude this elaboration of our static model we can Lriefly outline the comp-

utations for our other measures of a healthy faculty: % T, A, and W. As we have dis-

cussed above, these measures are based on the teaching faculty only which is only 91.2 per

cent of the teaching-plus-leave faculty. The % T is given by the following equation:

.90[(1-a ) pq1117)] D
qt

+ .90 ((1-a ) p (1-q
t

) H D
ngt4) % T =

.912N

The expressions within the brackets of the numerator are the number of any group of

permanent new hires who will become either Tenured Quits (the first term) or Tenured

Non-Quits (the second term). For example, the expression within the brackets of the

second term in the numerator is 2.59 faculty members per year. As we described in our

example above, only 3.36 in ten new hires can expect to reach retirement age; and if only

7.7 are hired per year, .336 of 7.7 is the 2.59 of any group of new hires who can expect



to reach retirement. The D values are the average terms of employment in the tenured

faculty sub-groups or what is the same thing the number of age groups of past new hires

in that tenured faculty sub-group. Again as our example, if Tenured Non-Quits are em-

ployed from age 36 to 64 inclusive, there will be 29 such age groups. And, the product

of the number of faculty members in each age group, 2.59 in the example, and the number

of age groups, 29, is the total faculty members in that tenured faculty sub-group, or

75.11. Finally, only 90 per cent of those 75.11 or 67.6 will actually be teaching; the

other 10 per cent will be on leave. The sum of the members of faculty in both tenured

sub-groups, the Tenured Quits and Tenured Non-Quits less the leaves divided by the teach-

ing faculty, .912 N, is the % T. Thus, having solved equation 3 for the appropriate

values of HP given p, the values of p and HP can then be used in equation 4 to solve for

T.

The average age, A, is a weighted average of the average ages of each of the five

faculty sub-groups where the weights are the proportions that the teaching component (less

leaves) of those sub-groups are of the total teaching faculty or:
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The average age of each faculty sub-group is simply midway between the age (the sA's)

at which a faculty member enters that group (29 for the temporaries, 30 for both Non-

Tenured groups and 36 for the Tenured groups) and the age when the faculty member leaves

the group (the
d
A's). The weights (the X's) are derived in exactly the same way we de-

rived the % T above, by multiplying the number of any new hires that will fail into that
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sub-group times the number of age classes (the D values) in that sub-group; taking 90

per cent of that number if the sub-group is leave eligible, and dividing that product by

.912 N the size of the teaching faculty. (Note how the weight for the younger temporary

faculty is increased by our choice to deal with the A for the teaching faculty only. All

the other sub-groups' numerators are reduced by .10 because they are leave eligible;

the temporary sub-group is not.)

The influence of our 11 or so "displaced" faculty is also reflected in an actual

average age for the Carleton faculty which is below the A of our ideal steady-state faculty

of Figure 2. The static model generates an average age of 42.60. The temporary faculty

is 12.4 per cent of the teaching faculty and its mean age is 29.75; the Non-Tenured Quits

represent 7 per cent of the teaching faculty and their mean age is 31; the Non-Tenured

Non-Quits are 19 per cent of the teaching faculty with a mean age of 37.5; the Tenured

Quits, 9 per cent with a mean age of 45.5 and the Tenured Non-Quits, 53 per cent of the

teaching faculty with a 50.5 mean age. The weighted average is 42.60. Carleton's ex-

isting teaching faculty is somewhat younger, about 39.42 years of age, due primarily

to the fact that 10 per cent of the faculty is displaced and is not 60 but 32.5 years of

age.

Finally, the average wage is computed in much the same way as the average age. It

is a weighted average of the average wages in each of the five faculty sub-groups where

the weights are the same as those for computing average age or:

6) W Xt(W29.75) XPqnt(W31) XPnqnt(W32.5) XPqt(W45.5) XPnqt (W50.5)

The average wages for the sub-groups (the W's) are simply the wages at the mean age of

those sub-groups (29,75 years for the temporaries, etc) computed directly from the Age-

Income profile. Again, Carleton enjoys an artificially somewhat lower. W than would be

the case in our static model. The wage distribution produced by a long-term steady-

state p = .7 H = 7.7 per year policy mix would have a mean of $15,958 whereas Carleton's

actual mean wage is $15,051. This is, again, due to the fact that 11 faculty members

earn $13,000 rather than $19,750.

B. The Trade-Offs And Some General. Observations.

Table II (page 74) presents the quantitative relationship between tenure policy (p)

and our dependent variables, the measures of faculty health: Ht , Hp ,

Hp
/N, % T, A 77
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and W given the Carleton-like quit rates
((Int

.4, qt = .2), average terms, propor-

tion of teaching faculty which is temporary (12.4 per cent), leave rates, and faculty

size (141) discussed above and in Chapter II. Again, these relationships ignore past

growth or for that matter, past variations in any of our other parameters' past values.

Or, what is the same thing, they assume away the existing faculty's distribution by age,

rank, and wage.

They may, nevertheless, serve as a quantitative benchmark for examining and inter-

preting a school's existing distribution of faculty. We, for example, usefully con-

trasted the age and rank distribution of Carleton's 1973-74 faculty with the idealized

distribution implicit in the p = .7 row of Table II (see the outlined row in Table II)

and found that 11 or 12 "displaced" faculty members were "artificially" depressing A,

W, and % T below their idealized levels at the cost of an actual turnover rate for perm-

anent faculty,
Hp

/N, which was below what it would be in long-run equilibrium: 7.7 perm-

anent new hires per year or 5.5 per cent of the total faculty. We know, too, from our

intuitive understanding of the dynamics of faculty "aging" that given a continued p = .7

policy, should we perform the same contrast between ideal and actual distributions 10

years from now, that group of 11-12 displaced faculty will be older and more costly pro-

ducing values of % T, W, and A above those of the idealized distribution implicit in

Table II. r

As we discussed in Chapter I (see Section B.3), these quantitative relationships

are indicative of the precise p H, A, etc. trade-offs (given our decidedly uncertain

assumptions!) only in the very long run -- over two hundred years. A change in tenure

policy will produce an age dip or age bulge in the same way as a change in faculty size

does, and the subsequent cycles will fully erode only after many years. They are, there-

fore, only grossly indicative of the trade-offs over the "normal" long-run (25-30 years).

And they are indicative only of the direction and not magnitudes of changes in the short-

run (5-10 years).

This is because the static model assumes a "plastic- like" faculty that could be

instantaneously remolded when, in fact, any school has very long-term obligations to

existing faculty which may be inconsistent with the new policy mix. Assume, for example,
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a school were to shift from a liberal p = .8 policy to a stricter p = .6 policy. First

of all, it could"not immediately raise HP from 7.0 fully to 8.6 (see Table II). The pre-

tenure quits would still be based on the 7 new hires of three years earlier under the

old p = .8 regime, and the new stricter tenure standards could be applied only to those

left of the 7 new hires of six years earlier. This would be partly offset, however, by

the larger number of post-tenure quits and retirements that would be occuring because

there would be an "excessive" (from the standpoint of a p = .6 policy) number of older

tenured faculty which remains "in the pipeline" for another 25-30 years. It is this

part of the faculty, the tenured group, which would be most difficult to "remold."

They would have two influences. Most obviously, their existence would keep % T, A, and

W from dropping toward their lower (p = .6) values immediately. However, they would

also permit HP to soon exceed its static steady-state values of 8.6 per year because of

the excessive number of retirement spots they were providing. And, this would produce a

drop in % T, A, and W in excess of those indicated in Table II by the 25th year, and a

later cyclical rise above the Table II values.

To see this, let's look at the age distribution of the faculty in the 25th year

after the policy change when the last of the pre-policy change faculty are about to re-

tire. It would now have a "dip" near the older end of the age distribution and a "Fulge"

in the middle of the distribution. The dip would represent the initial failure 4.o raise

HP fully to 8.6 per year because of the "relatively" small (7 per year) number of pro-

bationary faculty on which pre-tenure quits and negative tenure decisions were based.

With a "too low" HP there would be too few initially standing for tenure and, therefore,

too few nearing retirement now, 25 years later. The bulge in the middle range of the

age distribution would be due to the above 8.6 per year HP rate beginning sometime

after the 12th year following the policy change. By that: time the new hires which re-

place pre-tenure quits and negative tenure decisions would have risen to nearly their

p = .6 levels because in each of the preceeding eleven years the partly offsetting ex-

cess in retirements would ,0 low for a small rise in HP generating yet more non-tenure

quits and negative tenure decisions, and still more new hires. Added to the p = .6

level of pre-tenure quits and up-and-out spots, however, would be the still excessive

retirements from the p = .8 faculty. With HP above 8.6 per year those being promoted
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to tenure after the twelth year would be excessive in terms of long-run steady-state,

and this bulge of tenured faculty would be still fairly young in the 25th year after

the policy change. The combination of an older dip and younger bulge (always in con-

. trast to the ideal distribution!) would produce an A and W which were below their p = .6

levels in Table II and later cyclical behavior.

In short, the values in Table II are not fully indicative of long-run (25-30 year)

policy options and would tend to understate the drop in % T, A, and W after the 25th

year of a stricter tenure policy and overstate their rise following a more liberal policy.

Moreover, they would more closely approximate the actual long-run values the less drastic

was the change in p and therefore the smaller the later dip and bulge or bulge and dip.

Finally, these quantitative relationships may be useful for gross inter-school

comparisons if neither school has a non-uniform age and rank distribution, or more reason-

ably, if both schools have similar past histories and, therefore, similar bulges in their

existing age and rank distributions. It might be interesting for example to contrast

schools with Yale-like p = .4-.5 policies (and past faculty growth) with Carleton-like

p = .7-.8policies (and similar past faculty growth). Would their % T values differ by

the predicted 10 percentage points?

Table II

The Values of % T, A, W, Permanent New
Hires, Permanent New Hires as a Proportion of Total
Faculty, and Temporary New Hires Consistent With

Differing Tenure Policies

The Probability of
Receiving Tenure

P

Temporary
New Hires

H
t

Permanent
New Hires

HP

Permanent New Hires
As a Proportion of
The Total Faculty

Hp /N

% T Average
Age

Average
Wage

0 10.5/Yr. 26.99/Yr. 18.5% 0.0 31.70 $12501
.1 10.5 19.47 13.8 22.17 35.68 $13750
.2 10.5 15.53 11.0 35.37 37.96 $14494
.3 10.5 12.91 9.1 44.12 39.51 $14987
.4 10.5 11.06 7.8 50.35 40.61 $15338
.5 10.5 9.66 6.8 55.01 41.45 $15601
.6 10.5 8.58 6.1 58.63 42.09 $15805
.7 10.5 7.72 5.5 61.52 42.50 $15968
.8 10.5 7.01 5.0 63.89 43.01. $16101
.9 10.5 6.43 4.5 65.85 43.37 $16212

1 10.5 5.93 4.1 67.51 43.65 $16306

These values were derived assuming a Non-Tenured Quit Rate of .4, a Tenured Quit Rate
of .2 for a 141 member teaching plus leave facWAynand a 128.5 member teaching faculty.
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The most important value of the numbers in Table II, however, is in the general-

izations they illustrate. There are many useful answers to general questions implicit

in Table II, and these generalizations are probably as valid in a real world of faculty

inertia and uneven existing age distributions as in our static idealized world. Just

how sensitive are a faculty's characteristics to changes in tenure policy? Or put dif-

ferently, how effective is tenure policy as a tool to control faculty characteristics?

Very? Or, very little? What is the form of the relationship between p and % T? Linear.

(one of proportionally) or non-linear? Put differently, does using tenure policy to

control faculty characteristics become less effective the more liberal it becomes?. Why?

Just how useful is % T as a proxy for H, A and W? Do changes in % T tend to overstate

or under-state the change to H, A, and W? Is there a floor on H? Or, a ceiling on % T?

Why? We shall seek to answex each of these questions below but hope that the alert read-

er has posed other questionE, and can find similar answers as well.

1. The Effectiveness of Changes in Tenure Policy vis-avis A and W. The range of A

and W values consiA'cant with the extreme values of p = 0 (no tenure promotions) and

p = I (all granted tenure) is surprisingly small, from 31.7 years to 43.7 years and from

$12,500 to $16,310. Moreover, over a "reasonable" range of p, from .3 to .9, the range

of A and W values is even smaller, from 39.5 years to 43.4 years and $15,000 to $16,210.

Finally, when one recognizes that any change of this sort will be spread over many years,

the impact of changes in p on W is one of virtual insignificance. A rise in W of $1,200

spread over even 10 years (everything else constant) represents an average annual rate

of growth in W (and, therefore, the total wage bill given faculty size constant) of

less than a quarter per cent annually. In terms of the total wage bill (W x141 faculty

members), a change in W of $1,200 over 10 years represents a change of $170,000 or $17,000

on the average each year.

To explain the insensitivity of A and W to changes in p one must first understand

how tenure policy affects these variables. Put simply, starting from an extreme, all

tenure policy (p = 1) and then becoming stricter, the faculty becomes younger and there-

by less costly because the younger and less costly probationary pool rises as a propor-

81



76

tion of the total faculty due to the rising number of new appointments associated with

less liberal (p less than 1) tenure policies. This process, however, eventually produces

411 its own "automatic offsets." While more replacements are needed as more negative tenure

decisions are made, fewer replacement spots are opened through retirements. As the pro-

bationary pool increases due to the larger number of negative tenure decisions, the

tenured pool must drop eventually producing fewer retirement spots.

This is often overlooked because one is not accustomed to thinking in the very long-

run. As our discussion of dips and bulge above indicated, a change in tenure policy will

have a somewhat more dramatic impact on HP, A, and W than indicated in Table II by the

25th year. This is because a stricter tenure policy does not immediately change the

number of retirements which are based on the number of newly tenured faculty many years

earlier when tenure standards were more liberal. However, this is not permanent. Ev-

entually retirements must drop if the size of the tenured faculty has been reduced.

A second reason for the insensitivity of A and W to tenure _policies is, put grossly,

that the tenured faculty is on the average reasonably young, therefore fairly inexpensive,

and never more than 70 per cent (given our assumptions) of the total. Or more precisely,

the difference between the average ages (and therefore W) of the tenured and non-tenured

faculty is much smaller than the stereotype would have it. The tenured-faculty member

(Quit and Non-Quit) is not a "doddering 73 years old" but, if uniformally distributed, is on

the average, about 49. The untenured faculty (Temporary and Permanent) is not a fresh-

out-of-grad school 28, but 32 on the average if uniformally distributed. Therefore,

using tenure policy to vary the proportions of these groups in the total faculty cannot

change A by more than 17 years in the limit. Moreover, since "reasonable" proportions

lie between 44 per cent tenured and 67.5 per cent tenured (p = .3 and p = 1) the range

is much smaller, i.e., The proportion of the 49 year old group cannot fall below 44

per cent so that A which is the weighted average of these two groups cannot fall below

.44 x 49 plus .56 x 32 or 39.5 years of age and the proportion of the 49 year old group

IIIcannot rise above 68 per cent so that A cannot rise above .68 x 49 plus .32 x 32 or 43.5

years of age.
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Given an A which is fairly insensitive to p and a W which rises less than propor-

tionally with A, W will be even more insensitive to p than A. Raising A from 39.5 years

to 43.5 years; a 10 per cent increase, would raise W by only $1,200 from $15,300 to

$16,500 or a 7.8 per cent increase.

These generalizations would be altered only if the tenured faculty were tobe dis-

tributed in an extremely (and unrealistically) uneven way. It is difficult to see how

the average age and wage of the untenured faculty could ever be much below 32 unless

hiring policies change drastically or grad schools begin producing 20-year-old PhD's.

Moreover, it would take a very large "displacement" of tenured faculty to change its

average age significantly above 49 years so that the difference between the two groups'

ages was significantly greater than 17 years. For example, in our discussion of a

Carleton-like faculty in Section A we found that with 9 per cent of the total faculty (15

per cent of the tenured faculty) displaced from the last nine years of the age distribu-

tion the mean age of the tenured faculty was reduced only 3 years; the actual mean age

of Carleton's tenured faculty is currently 46 rather than 49. If the reverse is true

(in 29 years) and the same 15 per cent of the tenured faculty (9 per cent of the total)

is displaced, but is now in the upper end of the age distribution, the tenured faculty

would be no older than 52.

2. The Effectiveness of Changes in Tenure Policy in the Upper Range of the_p Values.

It is apparent that the higher p already is, the less impact a change in p will

have on % T, A, W, and H. Or, the "incremental (extra) costs" in direct financial terms

(W) and in qualitative terms (% T, A, and H) of a more liberal tenure policy diminishes

as p rises. Put more formally, the relations between p and H,A,W, and % T are non-linear

and have decreasing slopes. Therefore, since most schools now operate at fairly...high p

values, for tenure policy to have a significant impact it must be changed very sharply.

Only those schools which have always operated with p = .3-.4 tenure policies can expect

0 to have a significant impact on their measures of faculty health with relatively small

changes,in p.

The simplest way of explaining this is in terms of the size of the groups that ten-
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ure policy affects. If a school has a very liberal p = 1 policy and, therefore, has

a very small probationary pool as a proportion of the total faculty, very few faculty

11111 members are standing for tenure. A 20 percentage point reduction in p, in turn, will

have little impact because it affects such a small proportion of the faculty. On the

other hand, if a school has a stricter p = .5 policy and, therefore, a larger probation-

ary pool, the same 20 percentage point reduction in p will have a much greater impact

because it acts on a fairly large proportion of the faculty. The same argument explains

why a drop in pre-tenure quits makes tenure policy slightly more effective. The fewer

the pre-tenure quits, the larger the proportion of the faculty standing for tenure and

the more effective are changes in tenure policy whatever the p.

Another way of explaining this non-linearity depends on the different lengths of the

probationary period versus the full term of tenured employment and on the relationship

between post-tenured attrition and pre-tenured attrition as sources of replacement spots.

A change in tenure policy can also be viewed as altering the size of the probationary

pool by altering the source of replacement spots (and therefore new hires). The more

liberal a tenure policy, the more a school depends on retirements and post-tenure quits

and the less it depends on untenured quits and negative tenure decisions. The increase

in retirements of a more liberal tenure policy moreover, never fully compensates for the

drop in pre-tenured attrition because the retiree and Tenured Quit stay for so many

years longer than the pre-tenured departure. For example, assume a school is following

a p = 0 policy (the limiting case). Some stay no longer than 3 years, none stay beyond

6 years, and replacement spots are provided solely through pre-tenure quits and neg-

ative tenure decisions; no-one is hired to cover retirements. Now, permit a very small

proportion, only 10 per cent (p = .1) of those standing for tenure to go on to tenured

employment. This assures very few new hires of a, nevertheless, very long additional

term of employment and requires a very sharp reduction in HP and, therefore, in the

size of the probationary pool.

110 However, as the school becomes more heavily dependent on retirements, i.e., has an

increasingly liberal tenure policy, HP and the probationary pool drop by less from fur-
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ther liberalization because the rise in retirements increasingly offsets the drop in pre-

tenure attrition. Relatively few already can expect the short 6 years of probationary

service and relatively many already enjoy the additional 29 years of tenured service.

Therefore, permitting more to enjoy the additional long term of tenured employment re-

duces pre-tenure attrition by little more than it raises retirements and tenured quits.

The generalization holds true as well in a dynamic world. We observed above that

the tenured faculty is far more difficult to "remold" than the untenured faculty and

that retirements are little affected initially by changes in tenure policy. Therefore,

the less this group bulks in the faculty, the larger and more immediate the impact of a

change in tenure policy on % T, A, and W. Moreover, the less the group bulks in the

faculty, the less will be the impact of the failure of its retirements to respond im-

mediately to tenure policy changes and the closer will our Table II static values ccr-

respond to their long-run values in a dynamic world.

3. The p - HP Trade-Off. We have just described the mechanics of tenure policy's

impact on the composition of the attrition which provides openings for permanent new

hires and its impact, therefore, on the number of permanent new hires. It is sufficient

to add here that permanent new hires (HP) are much more sensitive to tenure policy than

A and W and that there is a floor on permanent new hires.

The greater sensitivity of HP than A and W to changes in p is evident in Table II.

The absolute number of permanent new hires can range from 6 to 26 per year from p = 0

to p = 1, and over the "reasonable" p = .3 .9 range, HP can still double from 6.4 to

13 per year. The same is true of the proportion of permanent new hires in the total

faculty which ranges from 4 per cent to 9 per cent over the p .3 - .9 range. Therefore,

if one's primary measure of faculty vitality is the ability to make permanent new appoint-

ments and if ones primary concern is over the current diminishing rate of permanent new

hires, tenure policy can have a significant impact even though it will affect A and W

relatively much less.

The reason that A and W respond so much less than HP to tenure policy is that at-

trition occurs over such a wide range of age and wage classes. Increasing attrition
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fairly sharply by a stricter tenure policy still results, in part, in the replacement

of a larger number of only 35 year old up-and-outs and 32 year old pre-tenure quits with

30 year old new hires. This can change A and W very little. It's primary impact on

A and W occurs only to the extent it replaces more 64 year retirees with 30 year old new

hires.

Perhaps equally important, there is a "floor" on new hires which is very high by

contrast to the maximum change that one could accomplish by a sharp change in p policy.

At least a 4 per cent turnover of permanent new hires will occur "naturally" with an

all tenure (p = 1) policy. The benefits of raising that number to 9 per cent at the

cost of reducing the number of successful tenure applications from 10 in 10 to 3 in 10

might be doubtful particularly if a 4 per cent turnover were already deemed "sufficient;"

6 permanent new hires per year at Carleton, for example, would permit one new permanent

appointee per department roughly every three years.

There are two important qualifications to this observation. A little over one-half

of that "floor" is represented by quits (3.1 per year are quits and 2.9 are retirements)

and some might view our even conservative estimate of these quit rates as too high in

light of current market conditions. We should point out, however, that if quits are

reduced then retirements will rise. Unfortunately, this partially compensating in-

crease in retirements will occur only many years later in a dynamic world.

In addition, if the existing distribution of faculty is extremely uneven, this

floor could be considerably lower. Our discussion of the Carleton-like faculty, for

example, pointed out that only 4 will retire over the next three years or 1.33 per year.

This, and the recent 3 per year quit rate might be deemed a sufficient number of re-

placement spots. Without the 3 per year quits, however, it would probably not be

sufficient.

4. Changes in % T Tend to Overstate the Effects of Changes in p and A and W. We

have already remarked that % T is merely a proxy for these more important measures

of faculty health and tends to be followed by them only with a long lag. Table II

indicates, moreover, that it tends to be a fairly "heavy-handed" proxy which if rising
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makes matters look somewhat worse than in fact they are, and if falling, somewhat bet-

ter. In different terms, % T is much more sensitive to tenure policy than A and W, and

the absolute and percentage change in its value will considerably overstate both the per-

centage and absolute change in A and W.

We have, in effect, already explained this in our Section B 1 discussion of the in-

sensitivity of A and W to p. The difference between the ages of the tenured and untenured

groups is only 17 years and that between their wages is only $5,507. Therefore, a fairly

large 10 percentage point increase in % T can increase A by no more than 1.7 years and W

by no more than $551. That is, A and W are simply the weighted average of the age and

wages for each group where the weights are % T and 1 - % T or: A = % T (49) + (1 - % T)

(32) and W = % T ($18,128) + (1 % T)($12,615). These can be rewritten as A = % T (17)

+ 32 and W = % T ($5,510) + $12,615. Therefore, if % T changes by .10, A changes by .10

(17) or 1.7 years and W changes by .10 ($5,510) or $551. One wonders whether such a 1.7

year change in A justifies the talk in some schools of tenure moratoriums that have re-

sulted from anticipated 10 point rises in % T.

This observation should, again, be qualified for the case of an uneven age distri-

bution. A 10 percentage point rise in % T might represent the passage to tenure of a

"displaced" bulge of untenured faculty, and as we described above, if it is 9 per cent

of the faculty, it could initially reduce the average age of the tenured faculty below

its 49 year level to say 46 and then raise it later to 52 or 53 years yielding a larger

change in A than 1.7 years from the time that the bulge first became tenured to the

time it finally retires. We still think, however, that the bulge must be extremely large

for a 10 point change in % T to be associated with a change in A (the average age of

the whole faculty) of much more than 3 to 4 years.

5. A Ceiling On % T. To conclude we should point out that there is a ceiling on

% T, (68 per cent in Table II); no matter how liberal the tenure policy a faculty can

never become 100 per cent tenured. The temporary appointee and tenured quits both

assure that not all are tenured. Even more basic, there is a probationary period of

six years, and unless there are no new hires for a period of six years or all new hires

are hired with tenure there must be some untenured probationers.
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C. The Influence of Variations in Quit Rates.

As indicated in Table III, variations in quit rates can have fully as important an

impact on our measures of faculty health and vitality as tenure policy. They are, more-

over, the "jokers" in any mathematicsl "deck" which purports to predict future faculty

characteristics because of their own unpredictability. For example, in Chapter II we

made the case that given 1963-68 faculty labor market conditions, Non-tenured and Tenured

Quit Rates could be as high as .6 and .4 (compare rows 2 and 4 in Table III). Given a

rise in quit rates to those values from their current .4 and .2 values, and assuming ten-

ure policy constant at p = .7, HP would rise from 7.7 to 11.5 per year and % T, A, and W

would drop from 62 to 54, 42.6 years to 40.45 years, and $15,967 to $15,309 respectively.

To produce the same changes with the application of a stricter tenure policy, quit rates

constant at .4 and .2 (see Table II), would require a sharp drop in p from .7 to .4. Sim-

ilarly, one could make the case that Non-Tenured Quit Rates might be as low as .2 (the

part of Non-Tenured Quits which are essentially early informal tenure decisions) and that

the Tenured Quit Rate might be .15, the floor represented by mortality (compare rows 4

and 6 in Table III). Assuming tenure policy constant at p = .7, this would lower HP

from 7.7 to 6 per year and raise % T from 62 to 65, A from 42.6 to 43.3 and W from $15,967

to $16,208. The same results would occur if given quit rates constant at a
nt

= .2, p were raised from .7 to .9.

.4 and qt

This similarity in the quantitative impact of variations in quit rates and the impact

of changes in tenure policy is not surprising given the similarity in their mechanics. Rais-

ing the Non-Tenured Quit Rate operates almost exactly the same way as lowering p. It rais-

es the proportion of the probationary pool in the total by raising new hires; pre-tenure at-

trition rises and becomes a more important source of replacement spots because it is

not fully offset by the drop in retirements. Put differently, it reduces the number

going on for long periods of employment and retiring and replaces them with faculty

who will stay only 3 or 6 years and will quit or become up-and-outs. It does not have

a striking impact on A and W because although it can change. % T and the size of the

non-tenured and tenured groups substantially, these groups are not strikingly different
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in either average age or average wage. Finally, the lower the quit rate already is,

the less an impact further drops in quitting will have (compare the changes between row

4 and row 5 with those between row 4 and row 3). The relationships between Non-Tenured

Quit Rates and the dependent variables are non-linear because the smaller the pool from

which Non-Tenured Quits comes, the less of an impact a further rise in quitting will have.

About the only difference between Non-Tenured Quitting and tenure policy is that the

quitting occurs slightly earlier; a quit replaces a 32-year-old with a 30-year-old rather

than replacing a 35-year-old with a 30-year-old. This makes it ever so slightly more

effective than tenure policy in changing A and W.

Table III

The Impact of Variations in

Quit Rates

Row
Number

Non-Tenured
Quit Rate

A.

Tenured
Quit Rate

Assuming p = .7

Permanent
New Hires

HP /

N
% T A W

1 .7 .5 14.7/Year 10.4 47.4% 39.0 Yr. $14,859

2 .6 .4 11.5 8.2 53.5 40.5 $15,309

3 .6 .2 10.6 7.5 56.3 41.6 $15,640

4 .4 .2 7.7 5.5 61.5 42.6 $15,9671

5 .2 .2 6.6 4.5 63.8 43.2 $16,127

6 .2 .15 5.9 4.2 65.0 43.4 $16,208

7 .15 5.0 3.5 66.4 43.5 $16,267

B. Assuming p = .5

8 .2 .15 7.5 5.3 59.0 42.3 $15,871

The Tenured Quit operates in somewhat the same way as the Untenured Quit although

it is considerably less effective. It also permits more permanent new hires and enlarges

the probationary pool if it rises because it reduces retirements by less than it raises

pre-retirement attrition. However, this effect is not as significant as in the case of

tenure policy or Non-Tenured Quitting because the average term of the Tenured Quit is
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so near that of the full service retiree. As Table IV indicates a 20 percentage point

rise in the Tenured Quit Rate from .2 to .4 (p and Non-Tenured Quitting constant) raises

HP by only .9 new hires per year contrasted with a change of 3.1 new hires for a sim-

ilar 20 percentage point rise in the Non-Tenured Quit Rate. Similarly, it reduces % T

by only 2.7 points by contrast to a 5.2 point drop for a similar increase in Non-tenured

Quitting. This, we observed, is the primary reason why early retirement programs will

not have a significant impact on faculty characteristics.

On the other hand, Tenured quitting has a further impact which is not obvious from

Table III and which compensates somewhat for its failure to affect HP and % T as signif-

icantly as Non-Tenured quitting. It also reduces the average age and average wage of

the tenured faculty itself, i.e., its impact on A and W is not solely via changing HP

and, therefore, the proportion of the older tenured faculty in the total; it also dir-

ectly *changes the average age and wage of the tenured faculty because it changes the pro-

portion of the tenured faculty which goes on to retirement. While this does not alter

the fact that tenured quitting (at age 55) is not as effective in changing A and W as

tenure policy (at age 36) or Non-tenured quitting (at age 32), it does suggest that to

make an early retirement program truly effective those early retirements must occur much

sooner than at 63 years of age.

Table IV

The Relative Impact of A

Rise in Non-Tenured Quit Rates

Versus The Same Rise in the

Tenured Quit Rate

Non-Tenured Tenured Permanent HP
/

% T A W
NQuit Rate Quit Rate New Hires

.6 .2 10.6 7.5 56.3 41.6 15,640

.4 .2 7.7 5.5 61.5 42.6 15,967

.4 .4 8.6 6.1 58.8 42.0 15,850

We should point out, finally, that changes in quit rates need not be compensated

for by changing new appointments policy and, therefore, the size of the probationary
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pool, % T, A, and W. In most of our experiments in Table III we held tenure policy

constant at p = .7 and treated a rise in quit rates as a "windfall" gain which allowed

us to raise new hires and reduce % T, A, and W. Similarly, the drop in quit rates was

compensated for by an "unfortunate" drop in new hire and consequent rise in % T, A, and W.

Alternately, one might seek to maintain the existing size of the probationary pool and

tenured faculty, and offset the change in quit rates by variations in tenure'policy

(see row 8 Table III). For example, the drop in the Non-tenured Quit rate from .4 to

.2 and the Tenured Quit Rate from .2 to .15 could be almost offset by a drop in p from

.7 to .5. Similarly, tenure standards could be liberalized rather than changing New

Hires % T, A, and W in the case of an increase in quit rates.

D. The Temporary Faculty.

To conclude, we must examine the influence of the temporary appointee and the

effects of variations in the number of temporary appointees on the number of permanent

new hires and on the A, W, and % T of the teaching faculty. We should first point out

that the floor on permanent faculty renewal is, of course, augmented by the 10.5 temp-

orary new hires per year that we have assumed are possible given an average term for

the temporary appointee of 1.5 years and 16 temporary appointees in a total teaching-

plus-leave faculty of 141. Moreover, the maximum change in permanent new hires per

year that could be produced by lowering p from 1 to .3 is still less than the number of

"new faces" provided simply through the maintenance of this short-term temporary pool.

One, however, could certainly question whether these many temporary new faces are the

equivalent of even a few permanent new hires.

We have performed two simple experiments in Table V: we have raised the temporary

faculty from its current 12.4 per cent of the teaching faculty to 20 per cent and low-

ered it to 5 per cent. Two conclusions are obvious: 1) One can sharply increase the

number of temporary new hires (by 6.6 per year) and, therefore, total new hires with

little compensating reduction in permanent new hires (from 7.7 to 7.1). The obvious

explanation is that temporary new hired do not remain employed very long and therefore

do not "crowd out" many of the permanent faculty. 2) At the same time, sharply Increas-
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ing the proportion of temporary faculty does not significantly change % T, A, or W. for

exactly the same reason. They, obviously, lower the A, W, and % T but by very little

(one year and $200) because they haven't crowded out many of the permanent faculty. In

short, if ones' sole concern is increasing the number of new faces (quality unchanged?),

enlarging the pool of temporaries is very effective; one can acquire 7 temporaries at

the "cost" of 1 permanent new hire. However, significantly altering the teaching fac-

ulty's general characteristics (% T, A, and W) cannot be purchased as cheaply.

Table V

The Effects of Variations in the

Temporary Pool

Proportion of Temporary Permanent % T A W
Temporaries in the New Hires New Hires
Teaching Faculty

5.0 4.28 8.3 56.6 41.8 15,714

(current) 12.4 10.5 7.7 61.5 42.6 15,968

20.0 17.1 7.1 66.1 43.3 16,205

We should, finally, remind the reader that one can also vary the number of temp-

orary new hires without changing the size or characteristics of the permanent faculty

at all. One can raise or lower the number of temporary new hires with compensating

decreases and increases in the length of temporary contracts which change neither the

stock of temporaries (16) nor the proportion of temporaries in the total. Indeed, this

has been the historically most common means of changing the number of temporary new

hires. Intuition suggests, however, that increasing temporary new hires through a

compression in the average term of temporary employment is less and less feasible. A

combination of half one year contracts and half two year contracts would seem an academic

minimum, and as we observed in Chapter II temporary durations have increased markedly

in the most recent years.
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411 Chapter IV

The Dynamic Model With An

Existing Age Distribution

The dynamic model is not difficult to describe conceptually. It starts with an

existing stock of faculty, call it the "1973 faculty," suitably arranged or organized

by age group and other analytically useful sub-classes such as tenured, temporary, un-

tenured in the first year of service, in the second year of service, etc. That stock

can be characterized or described by the set of "stock measures" of faculty health we

have been using: the A, W, and % T for 1973. One, then, performs a series of operations

that represent the changes in the composition of that stock that occur during that ac-

ademic year. Most obviously, the faculty ages by one year producing retirements by

the end of the academic year. Quits and deaths occur. Faculty members stand for ten-

ure, and some are rejected while others are promoted. Finally, new replacements are

hired to maintain the stock constant and to add new faces to the coming year's faculty.

These operations which change the stock's composition can be viewed as "flows," and

one of these flows is our fourth important measure of faculty health, the permanent new

hires (HP) for the "1974 faculty." At the beginning of the following academic year,

then, one has a new, slightly different stock of faculty which can again be character-

ized by our stock measures, A, W, and % T (now for 1974) and on which a second year's

aging, attrition, advancement, and replacement operations will be performed yielding

a second year's (1975) HP rate and a third, "1975 faculty."

This process is performed intuitively by thousands of academic administrators every

year, and we emphasize its familiarity and conceptual simplicity. For example: "This

year's 100-member stock of faculty is 50 per cent tenured. By the end of the year, two

IIIof its tenured members will be a year older and retire and 3 of the 4 untenured members

standing for tenure will be promoted. Therefore, T must begin seeking 3 permanent new
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hires for next year, and by next year I will have a sligL:qy altered stock of faculty

which is 51 per cent tenured." While conceptually simple we have added sufficient de-

tail to the process and have sought a long enough time horizon to render performing

it by hand virtually impossible. We wish to know average age and average wage for "next

year," for example, and to find this our hypothetical administrator must first labor-

iously add up the current ages plus one year of 100 faculty members being sure not to

include the two retirees and one rejected tenure applicant and being sure to add the

ages of the 3 new hires for next year. He, then, divides by 100 and performs the same

laborious operation for average wages. We have, moreover, added the details of quits

and deaths. This would not pose insurmountable difficulties for a one-year hand-performed

simulation, but what if one wanted to simulate conditions 20 years hence? While there

may now be 4 tenured faculty members who are due to retire in 20 years, one member may

be removed in the interim by a decision (really, an "estimate") that one quit or death

will occur at some point in any group of four faculty members with 20 years of service

remaining before retirement. Would our hypothetical administrator remember this? And

if he did, would he not possibly overlook that one of his earlier new hires had been

assumed to be somewhat older than the average, had been promoted to tenure, and had been

added to his correctly quit-diminished group due to retire in 20 years restoring it to

its initial 4 member size?

In short, the detail and time horizon we desire in our model require the computer or

a literal army of Ass't Deans with excellent memories which is generally unavailable.

And, it may be well to describe the computer's workings even if it involves a short foray

into the peculiar language of the computer.

A. An Heuristic Description of the Computer Model. And A Comparison With the Static Model

And The 12-College Survey.

1. An Overview. Figure 1 describes the flow of information through the computer

411 model. Here, we will briefly characterize the entire process and will provide more de-

tail of the operation of the process in Section B below.
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The first step in the process is known as the "Initialization" or the preparations

for the simulation. This is, first of all, organizing the age and rank distributions

of the 141-member teaching-plus-leave faculty (see Table IX Chapter II) in a meaningful

way useful for later operations. The faculty is first broken down into its familiar

sub-classes, the temporary appointments, non-tenured permanent faculty, and the tenured

faculty. The non-tenured permanent faculty, however, is further sub-divided into groups

by year of service or longevity. This was not necessary in the static model; we simply .

assumed that the 30-year-old untenured permanent faculty member was in his first year

of service and the 35-year-old, in his sixth year of service. This is clearly imprecise

because many faculty members in their sixth year, for example, are in fact younger than

35, and some are even over forty. This yields, then, eight sub-classes: tenured, temp-

orary, and the six sub-classes of probationers by year of service. Finally, each of

these sub-classes is further distributed by age as of Sept. 1, 1973. There are, for ex-

ample, 2.17 FTE, 32-year-olds in the non-tenured permanent faculty in their fourth year

of service (see Table I below).

An additional part of the process of preparing for a simulation is choosing the

tenure policy (p) and quit rates to apply in that simulation and deciding where (at what

ages and/or years of service) in the faculty distribution quits, deaths, retirements,

tenure decisions, leaves, and nevi hires are to occur i.e., determining from which part

of the stock of faculty, outflows will occur and to what parts compensating inflows will

occur. As we discussed in Chapter II, for example, one cannot pretend to accuracy and

still "lump" all new hires into the 30-year age group of the untenured first-year-of-

service sub-class even though that has been the mean hiring age. If new hires were

lumped into one age group, the model would overstate real world retirements 35 years

later because many new hires are, in fact, older and younger than thirty. In the case

*
Note, "lumping" new hires would not distort our estimates of non-tenured quits or number
standing for tenure and being promoted or rejected. Non-tenured Quits and tenure dye's-
ions occur at points based on years of service and not age. Therefore, whether a group
of new hires is distributed over a range of age groups in she first-year-of-service sub-
class or lumped at 30 years of age in the same first-year-of-service sub-class they still
correctly. stand for tenure in their sixth year of service and quit in their third and
fourth years of service.
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of new hires, therefore, in this particular initialization we decided to distribute new

hires uniformly across the age groups 27 to 31, i.e., of 5 new hires, one each would enter

the first-year-of service sub-class in each of the 5 age groups from 27 through 31 inclu-

sive. Or, we decided that all would stand for tenure (whatever their ape) in their sixth

year of service. These, and all other similar decisions on "flow locations" are presented

in full detail below (Section B-1).

The second step in the process is to take measurements of various indicators. At the

beginning of the first year of the sidadation this is limited to the measurements of the

composition of the existing faculty such as % T, A, W -- our "stock measurements." This

is because all flows are assured to take place, in effect, during the following summer

and are reported for the following year even though they are based on the first year's

faculty. This is not altogether unreasonable.

ZhJ1 -iai QC

ra e
14:Asttre kr)eeil-s

UpdAlle

Figure 1, Flowchart of the Computerized Dynamic Model
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The "1974 new hires," in fact, enter the "1974 faculty" (the 1974-75 academic year) even

though they replace quits, deaths, etc. from the "1973 faculty" (1973-74 academic year).

In subsequent years of the simulation (or subsequent "loops" -- see Figure 1) after the

outflows and inflows begin to occur, other "flow indicators" that can be measured will

be obtained: primarily the new hire rates and the composition of the attrition which they

replace.

After the values of such measurments are communicated to the external world (the

computer's "Output") we reach the "Up-dating" portion of the model, the point where the

faculty is aged and the flows occur. This is the most critical step because this is

where computations other than simple counting are performed and where modelling errors,

i.e., differences between the model and real world, are most abundant. The ages are

advanced by one year for the permanent classes only. The temporary class, in the absence

of more information, is assumed to be constant in size and average age. The retirements,

tenured quits, and deaths take effect based on these new ages. In addition, those pro-

bationers who are now completing their third and fourth years of service (whatever their

age) either quit or continue on toward tenure and those completing their sixth year of

service stand for tenure and leave the faculty or move on to the tenured class. At this

point, the years of service for the untenured permanent class are increased by one to

make room for a flow of new hires. The sum of all these sources of attrition, in turn,

determines the flow of new hires that can be added to the following year's faculty to

begin their first year of service. Once entered, new measurments can be taken for % T,

A, and W for this now modified faculty. The process continues for as many years as are

of interest with up-dating flows, measurment of both the new stocks and the flows which

altered them (reported In the same year), and more up-dating, measurment, and so on.

Our computer says "No" to "More Years" and "Stops" 50 years from its start in 2023.

2. Comparisons With the Static And Twelve-College Models. Our static and dynamic

model share a basic similarity. They both seek to provide an insight into the importance

and direction of the impact that variations in tenure standards (p) and quit rates have

on the values of A, W, and % T, and HP consistent with both these p and quit rates and
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steady-state., Their basic difference lies in the fact that the static model generates

its values through a sort of enforced consistency which ignores the existing distribu-

tion of faculty as well as time,whereas the,dynamic model determines its values by

yearly counts based on an assumed distribution approximating the one at Carleton. We

have pointed out several times, however, that the values in the dynamic models do con-

verge with those of the static model after the passage of many years. In our discussion

of the Chapter I hypothetical college we took a fixed probability of tenure (p = .6) and

an initial distribution of 124 faculty members inconsistent with it and found that os-

cillations in % T, A, and HP occured for many years with a slow approach to an unchang-

ing distribution of faculty which yielded values of % T, A, and HP that were consistant

with a p = .6 policy in the static model. This is some support for a conclusion that

whatever generalizations are valid for the static model are also valid for the dynamic

model,

In some ways our dynamic model is similar to the model developed in the Twelve

College Survey. Both are dynamic and use initial realistic distributions to predict

year-by-year changes. The Twelve College model, however, is more of a true simulation

in that it is based largely on random events. It deals first with "whole" faculty mem-

bers, not parts of FTE's, and generates a random number -- figuratively, flips a coin

or throws a die -- to determine whether that faculty member is promoted or leaves. Our

model is much more deterministic in that it is very explicit about the sources and amount

of attrition and when and to whom that attrition occurs.

For example, take the two models' approach to the first six years of service. We

would follow a group of new hires into their seventh year by removing a certain number

of quits, usually partial FTE, in their third and fourth years of service and a certain

number more of tenure rejections in their sixth year. If there were initially 10 in the

group distributed evenly with 2 in each of the age groups from 27 through 31, if the pro-

bability of quitting were .40 and if the probability of a negative tenure decision were

411 one in six (.167), our model would predict that after six years 5 newly tenured faculty

members would remain from that group of 10 new hires and that they would be distributed
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evenly, one in each of the age groups, 32 through 36. The 12-College model, on the other

hand would flip a coin ten times and promote anyone receiving a "head" and remove anyone

receiving a "tail." This random approach might produce the same result, but then again

it might not. Many more or many fewer than half might be promoted as anyone who has

flipped a coin but ten times can verify.. Or, all five might come from the initial 29-31

age groups and none from the initial 27-29 age groups producing a later dip in retirements

and then a bulge.

Both approaches have pros and cons. Ours makes very explicit the sources of attri-

tion and permits, therefore, more detailed real world analysis of variations in those

sources. It moreover, is not susceptible to randomness which might skew measurments

such as a "run" of 8 "heads" in 10 coin flips. Finally, it can account for faculty who

do not teach full loads. On the other hand, the real world is more random than our ap-

proach implies and we artificially smooth that randomness somewhat. There may well be

long "runs" of negative tenure decisions in the real world with all concentrated in a

particular small age range.

A stronger criticism of the 12-College Model is its attempt to predict money wage

rates and its inclusion, therefore, of inflation and other economy-wide influences on

faculty wages. This is undesirable if not slightly dishonest. An excellent way of fright-

ening any buyer of a product is to apply a 5 per cent growth rate to the price of that

product for ten years; the figures soon cease to have any meaning at all, and the buyer

often forgets that the price of the product he sells may rise at an equal rate. Tenure

and other staffing policies are the variables at issue in both models, and these obviously

have no impact on the rate of inflation. Adding a particular rate of growth (and a large

one at that) to faculty wages to account for inflation, then, can only obscure the inde-

pendent or "pure" impact of a staffing policy which produces variations in faculty age,

and therefore, faculty wages.

A final criticism of the 32-College model is its imposition of a ten-year time hor-

410170n. As we have observed, staffing characteristics are often cyclical in nature, and

limiting observations to only ten years of a roughly forty-year cycle both begs the ques-
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tion of an appropriate time horizon and limits the observer's appreciation of that cycle.

*Ten years may well be "realistic" as a horizon for academic staff planning, but it should

not be imposed by the model builder. Nor, should the model obscure that current trends

in staff characteristics have their roots in past decisions and will ultimately be reversed

in the future.

B. The Model Elaborated And Formalized.

1. The Initial Values and Preparation for the Simulation. Again, we start with our

,stock of "1973 faculty" of 141 members subdivided into 8 sub-classes and distributed

across 48 age groups (from 21 years of age to 68). Let Nij denote the number of FTE

faculty at age i = from 21-68 years and of sub-class j where j = 8 for the temporary

group; j = 7, the tenured; and j = 1 to 6 for the untenured permanent groups beginning

each of their six years of probationary service. The distribution of Ni . for j = 7

(the temporaries) and j = 8 (the tenured) was provided in Table IX of Chapter II. For

j = 1 to 6, i.e., the breakdown of the Untenured permanent class by age and year of

service, the reader should refer to Table I below. (Note, again, the strikingly large

number of untenured permanent faculty in their third and fourth year of service.)

We should emphasize the importance of having accuracy in these initial values. If

they were much in error, the errors would be propagated especially during the first few

years, and although basically sound, the model would be immediately questioned. For

example, we found that a small number of untenured faculty members were beginning their

seventh years of service in the academic year 1973-74 or more precisely had been hired

more than six years ago. How should they be treated? We decided to assume that they had

taken a year's leave of absence, and the counting of years before the conventional ten-

ure decision in the sixth year of service had ceased during that year on leave; they were,

therefore, lumped together with those actually beginning their sixth year in 1.973 -74. If

this decision is unjustified, the number standing for tenure will be over-stated as well

410 as the number rejected and being promoted, and consequently the number of new hires --

and all this, only one year hence. (Perhaps, our one Dean with even a poor memory could
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Table I

Distribution of the Untenured Permanent
Faculty (Teaching-plus-Leave) by
Age and Year of Service 1973-74

Year of"Service in 1973-74

1 2 3 4 5 6

26
1

27 2

28
4.17 2

29 1.83 1 2 2 1

30 1 .33 2 1

31 1 1 .67

32
2.17 1 1

33
2 2 .5

34
1 1 2

35 1 1 1

36
1

37

38

39 1 1

40
1

41
1

42
1

43 .67

/II 44

45

46 1.5
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do better than our computer model?) We have already alluded to these sources of inac-

curacies in Chapter II -- the ill-defined boundary between temporary and permanent and

the problems posed for our years of service sub-classes by leaves of absence -- but we

alert the reader now to the errors they can produce.

Our decisions on the "locations" of the various flows that also form a major part

of the preparation for the simulations are even more uncertain although they are still

grossly based on our historical and mortality data in Chapter II:

Retirements: at age 65 as of Sept. 1 (or 64 in the last academic year of service

before "update").

Deaths: applied between the ages of 46 and 64 inclusive at a rate consistent with

mortality tables. The probability of a 46-year-old professor not reaching his 65th birth-

day is .15.

Tenured Quits: applied between the ages of 36 to 54 inclusive at a rate which

accumulates to the Tenured Quit Rate chosen for the particular simulation (see Section

B 4 below on Up-Dating for more detail).

Untenured Quits: applied to all untenured faculty in their third and fourth year

of service (whatever their ages) such that the rate accumulates to the Untenured Quit

Rate and, such that equal absolute members quit from any hiring group in each of the

two years. Thus, if the Untenured Quit Rate chosen for the simulations were .4, and

ten were entering their third year, two-tenths or 2 of those hired three years earlier

could quit in the third year and .25 or 2 of the remaining 8 would quit in the following

year of the simulation. The sum of the quits from the initial hiring class would be

four, and the quit rate, therefore, .4.

Standing for Tenure: in the sixth year of service whatever the age.

New Hires: distributed uniformly from ages 27 through 31 in the first year of ser-

vice sub-class.

Leaves: 10 per cent of the tenured and untenured permanent faculty.

110
Temporaries: constant size, 16.76 members and age, 32.4 years.

Although these values were fixed in all simulations, it would be possible to vary them

and study the effects of changing them. A more accurate distribution of new hires, for
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example, would be skewed toward the younger age classes, 27-29, combined with a compensat-

ing addition of some new hires at ages above 31, rather than being uniformly distributed

between 27 through 31. Or, one could have half the tenure decisions occur in the fifth

year of service and half in the sixth.

Finally, as preparation for each simulation we had to choose the particular tenure

policy (p) and Untenured and Tenured Quit Rates that would be applied. The values of p

chosen were p = 0, .4, .5, .6, .7, .8, .9, 1.0. Most simulations were run with an Untenured

Quit Rate of .4 and a Tenured Quit Rate of .05. However, we also used a low quit simula-

tion fairly often with an Untenured Quit Rate of .2 and a Tenured Quit Rate of 0, as well

as other higher and lower rates.

2. Measurment aril Output. Given the initial distribution, as well as any chang-Nii

es that occur through later llows, it is an easy matter to compute the total of each of

the three major sub-classes -- temporary, tenured, and permanent untenured -- and thereby

the % T. Also availablA are various averages such as the average age of the permanents

only and A and W for the teaching faculty. The term "teaching" indicates that the number

in every age group of the permanent faculty has been reduced by 10 per cent to account .

for leaves. For determining the average salary of the permanent faculty the relation-

ship between age and salary from Chapter II was used. The average wage of the permanent

faculty was the weighted average of the salaries at every age (from 21-68) where the

weights were the proportion of the permanent faculty any particular age group represents.

The weighted average of this value and the wage of the 32.4-year-old temporary faculty

(account taken of leaves) is W for the teaching faculty.

As we have mentioned, these stock measures of the composition of the faculty are

supplemented after the first year's up-date by the flow information that the up-date

generates. Moreover, this flow information is presented for the same year as the stock

measures for the new faculty it helped create.

3. Up-dating: the Operations Performed on the Faculty Each Year. In this portion

of the model the values of the flow are computed and the composition of the faculty is

altered and aged accordingly.
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The first action taken is to age all the permanent FTE faculty by one year. Those

who become 65 as a result of this aging are retired. The death rate and Tenured Quit

Rate are, in turn, applied to the remaining tenured faculty over the ages mentioned above,

e.g., deaths from 46 through 64 years, etc. These rates are applied by reducing each

age group over which tenured quits or deaths occur by multiplying it by the factor:

(1 - r) 1/n

where r is the quit or death rate and n is the number of years over which that rate is

applied. This approach will have the cumulative effect of reducing the size of any

particular age group passing through the entire quitting or dying age range by the factor

of the quit or death rate, r. That is, given a Tenured Quit Rate of .2 and given a group

of 5 tenured entering and passing through the quitting ages of 36 through 54, each year

a few hundredths of an FTE will be "lopped off" that group to account for quitting:and

the total amount "lopped off" over the whole period will equal 1 FTE or .2 of 5 FTE.

Up to this point, we have accounted for three of the five sources of attrition,

deaths, tenured quits, and retirements. There remain untenured quits and negative ten-

ure decisions both of which occur at points based on years of service rather than age.

For untenured quits the quit rate is applied to those age groups in the two sub-

classes of faculty completing their third and fourth years of probationary service as

described above (see Section B 1). Those finishing their sixth year of probationary ser-

vice will be standitg for tenure, and the tenure probability (p) will be applied to each

age class in that sixth year group. The promotions are added into the tenured class at

the same ages. The negative decisions are added to the flow of attrition.

The final operations are to advance the years of service of the remaining probation-

ers by one year to "make room for" the flow of permanent new hires which in a steady-state

faculty necessarily equals the flow of the five sources of attrition (i.e., Nij_

for j = 6,5,4,3,2 and all 1). The new hires are inserted into the distribution, N

using the uniform distribution over the ages 27 through 31 mentioned above. With this,

410 the updating or alteration of the faculty is complete. It is older or younger,more or

less costly, more or less tenured depending on the size of the flows and from whence they
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occured.

We should conclude with several warnings. The manner in which we insert our new

hires can have a fairly significant impact over the long-term on the age of the permanent

faculty. If .the whole new hire distribution were to be shifted up by just one year from

the range 27-31 to 28-32, the average age of the permanent faculty would inevitably rise

by a year and of the teaching faculty by almost that amount. And, while we have been

treating this distribution as unvarying in all simulations (see Section B 1 above), we

should remind the reader of the extreme volatility of the average age of new hires men-

tioned in Chapter II. We should also warn that the permanent new hire rate should not

be confused with total new hires which includes turnover in the temporary class.

C. Some Extensions and Limitations.

Recall that the main use for the model is to provide insights into the effects of

changes in p and quits. Also, the model can be used, very cautiously, as a predictor.

By making the model more complex its performance in each of these roles might be improved.

The ages over which deaths and quits apply could be broadened and the distribution of

these occurances could be brought more closely to "reality." Similarly, the age distri-

butions of new hires, leaves, tenure decisions, and even retirements, might be improved.

The role of the temporary class could be modelled more realistically allowing changing

contract lengths and different hiring ages as well as the oft-mentioned probable inter-

action with the permanent faculty. A better relationship between faculty composition

and salary could be sought, perhaps including salary's dependance on rank and years of

service as well as age. Finally, movement between ranks (Instructor, Ass't Prof, As-

sociate, Full) could be modelled and studied as well as the effects of an influx of female

and minority members or of early retirement proposals.

The worth of such extensions (and no less our results!), however, are perhaps best

judged after one is fully aware of the model's limitations. Very important (and, for

The ordering of the flows could be called "top-down", beginning at the top of the faculty
age distribution and working down. The actual implementation of the computer model uses
a slightly different ordering which might yield slightly different values. For example,
promotions occur before tenured quits, not after as we have described above.
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the n
th

time!), there are errors in the data gathered for the timing and amounts of past

attrition and the timing of new hires, to say nothing of their future unpredictability.

Counting is a straight-forward task but uncovering the past and classifying it are not,

and predicting the future is even less so. All of our historical work in Chapter II in-

dicates that both the age distributions of new hires and the rates of non-tenured attri-

tion and its timing (i.e., distribution across age classes) are subject to wide fluctu-

ations and to influences both internal and external to the college which would be ex-

tremely difficult to model.

A second problem, more internal to the model, is its treatmentLof the faculty in

fractional parts when, in fact, faculty members must be treated individually. One cannot

"accumulate" four years worth of .25 FTE leaves and then hire a full FTE replacement. We

should add a further warning to those interpreting our year-by-year attrition and new hire

flows. They are composed of many fractional parts adding up to larger whole numbers

plus fractions. Therefore, the annual flows of attrition and new hires in the model

will undoubtedly be less volatile than in the real world, i.e., our model might have two-

fifths of an FTE dying in each of every five years whereas in the real world two full

faculty members will die at some point in every five years.

Perhaps even more fundamental, we have ot emphasized enough the possible lack of

control a school really has over even apparently controllable policy instruments. To

be sure,deaths are acts of God and retirements are nearly automatic except for the small

degree of leverage possible through the most generous early retirement programs. No

school claims any powers of control in these fields. However, it does assume some in-

fluence over quits, still greater influence over tenure policy and wage rates, and vir-

tually complete influence over the amount and age distribution of permanent new hires.

Realistically, however, there are limits on the amount of control that the college

has in nearly all of these areas which we have tended to obscure by our very methodology.

We vary the value of a parameter like p over what we call a "reasonable" range and then

watch a machine react. The probability of tenure, however, is not predetermined by

some dens ex machina but rather determined year -by -year, by the action of the Departments,
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the Dean, the President, and the Trustees. Moreover, even if all could act in concert

to predetermine such a variable as wage rates or tenure standards or the rank and age of

new hiresLthere are clearly limits. Just where are they and what provides them? The

school is very much like a blind and deaf bidder in an auction who could be shouting "8

dollars" when the bidding was now at $10. Moreover, by the time he was somehow alerted

to this the bidding could be long over. It might be politically possible to figuratively

"shout out" (or perhaps better, whisper!) a drastic drop in salary to reduce instruc-

tional costs. Or, to agree to a tenure quota. Or, to begin hiring only Associate and

Full Professors to "fill in" the age distribution. How quickly and how much would the

quality and spirit of the faculty suffer? Our own experience with the historical vola-

tility of many staffing variables suggest that it would be at least a while before what-

ever effects these "shouts" were having would become apparent.

This points to a common oversight in quantitative models. One can optimize a quant-

ifiable objective function with respect to even partially controllable variables only to

find that some function not accounted for suffers. All too often, moreover, these func-
41

tions are of the qualitative variety involving human elements that are almost impossible

to grasp, fully understand, or to observe immediately.

D. Results

In the Introduction we outlined two basic dynamic options that remain available to

Carleton: retaining traditional tenure policies and allowing new hires to drop and A, W

and % T to rise with the passage of the young untenured age bulge or following stricter

tenure standards thereby raising new hire rates and avoiding somewhat the aging, more

costly and more highly tenured faculty approach to steady-state. Our first task, then

should be to examine the likely behavior of our dependent variables over time given current

tenure standards (p = .7). We will, then, examine the general nature of the changes in

our dependent variables over time with varying_ tenure standards. We will conclude with

a discussion of the general impact of variations in quit rates similar to our discussion

of the impact of varying tenure standards. We will not consider the two "subsidiary"

dynamic options mentioned in the Introduction, a violation of the steady-state decree and

107



102

a conscious hiring policy to spread new hires more widely across the age distribution

but should remind the reader of their existence. We should, finally, point out as a

gross generalization that the observations we made in Chapter III on the basis of our ex-

amination of the static model remain no less valid for the dynamic model.

1. The Carleton Faculty Over the Next Fifty Years With No Change in Tenure Policy: Two

Views Based On Differing Quit Rates. One's view of the future faculty, of course, depends

crucially on one's expectations of the behavior of quit rates, and there are sure to be

differing opinions about this behavior. Rather than impose a single judgement of our own

we ale presenting two simulations, one with an "optimistic" view of quits based on our

Chapter II examination of the 1968-73 data with a Non-Tenured Quit Rate of .4, a Tenured

Quit Rate of .05, and a mortality rate of .15 and a more "pessimistic" view with no

Tenured Quits (qt = 0), a mortality rate of .15, and a Non-Tenured Quit Rate of .2 rep-

resenting the floor that we characterized as the "early, informal tenure decision."

Tables II A and II B below are the results of these similations. They present all the "flow

information" on the right: the annua] retirements, deaths, tenured and untenured quits,

and negative tenure decisions which add up to the FTE replacement spots that permit

permanent new hires of an equal amount, plus the number in their sixth year standing for

tenure. On the left is the "stock information," the composition of the328.44 member

teaching faculty and the 7 T, A, and W information which "measure" its health and vi-

tality plus the average age of the permanent teaching-plus-leave faculty which provides

some notion of the influence of the replacement of older permanent faculty on leave by

younger temporary appointments.

a. The General Form of the Time Paths: The Cycle. The growth produced cycle discussed

in the Introduction is still evident although obscured somewhat by other historical ep-

isodes whose nature we can only speculate about (see Figure 2). In both simulations

permanent new hires drop fairly sharply initially due to the lack of retirements based on

the small faculties of the late 40's and early 50's and due to the apparently high rate

410 of quits from those hiring classes. The drop is not immediate, however, because the last

of the bulge of probationers produced 1,,r recent .grcwth provide a larp.e number of replace-
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ment spots from negative tenure decisions and non-tenured quitting for two years. As

anticipated the declining hiring cycle is sharply reversed roughly' 30 years later in

2002 as the large number of new hires (7 - 18 per year) beginning after 1963-64 begin

retiring. The hiring cycle is, as expected, roughly the full length of tenured service

plus the probationary period or 35 years.

The hiring cycle, however, is obscured somewhat by an increase in new hires assoc-.

iated with the retirement of larger groups of faculty who are now 49 years old be-

ginning after 1988-89. These groups were not apparent in our discussion of Carleton's

age distribution in Chapters II or III and the reason for their existence is a matter

of historical speculation. If these groups were 30 years old on the average at the date

of hire, the "episode" which placed them in the current age distribution began in 1952

or 1953 just after the Korean War. Therefore, the faculty may have expanded somewhat

in the early and mid fifties, and the "growth" which we characterized in our Chapter I

hypothetical school as occuring over a short six-year period may be less well defined,

more gradual, and/or have occured in two "spurts," one in the early and mid-1950's and

one in the mid- and late-1960's. Other speculation is possible as well. These groups

may not be associated with growth at all and may instead be the replacement of an unus-

ually large number of quit from the immediate post-war hiring classes. Or, they may be

the consequences of hiring policies in the mid- and late-1950's or even early 1960's

which were designed to draw older more,experienced faculty into a faculty which was both

excessively young and excessively old at the time --- a policy of hiring at ages of

least concentration. At any rate, their existence provides significant relief beginning

with 1989-90. The new hire cycle rather than being characterized by a gradual decline

after the initial growth spurt to another replacement spurt 35 years later, is instead

characterized by an almost immediate drop to low levels for the next 15 years, a rise

in 1989-90 to a higher plateau and a later spurt in 2002.

The A, W, and % T cycles are also evident. All drop quite sharply after the year

2002 to minimum values in 2010 - 12 --- roughly 40 years from today and 45 years or so

from their probable minimum values in the growth period of the mid-1960's. However,

111



106

unlike our Chapter I hypothetical school, they do not rise gradually until 2002 when they

0 drop sharply. Rather, the unexplained episode which produces a rise in retirements, and,

therefore, in new hires in 1989-90 brings A and W to their maximum values much earlier

in 1988-89 from which they gradually decline or remain at a plateau until 2002 when they

begin to drop more sharply. The % T reaches a maximum even earlier, 1983-84, and also

declines very slowly thereafter until 2002 when it drops more rapidly. As expected, it

is a leading indicator of A and W.

b. The Maxima and Minima. . As anticipated in our discussion of the static model,

neither A nor W are very sensitive to the passage of Carleton's growth-produced age bulge

of untenured faculty. The % T is substantially more sensitive and tends to overstate the

changes in A and W. Permanent new hires are also quite sensitive and in the low quit

rate simulation fall to levels which are possibly below minimum acceptable levels.

TABLE III

Maxima and Minima From the Two

Simulations in Table I (Years they occur in parentheses)

A AP w % T HP

Average Average Age Average The Permanent New
Age of Permanent Wage T Hires per Year

Faculty

A.

Current

Low Quit Simulation

High Quit Simulation

B.

Current

Low Quit Simulation

High Quit Simulation

Maxima of A, AP, and % T and Minima of HP

53.4(1973)

70.9(1983)
12.80(1978)

[2.87(1994)
66.7(1983),4.50(1981)

,4.36(1994)

53'4(1973)(8.18(2003)
59.8(2011)58.96(2009)

57.1(2011)
1.8.26(2010)

(9.53(2003)
19.86(2009)

0.22(2010)

39.74(1973) 40.84(1973) $15,051(1973

44.14(1988) 45.90(1988) $16,327(1988)

43.37(1988) 45.01(1988) $16,072(1988)

Minima of A, AP, W, and % T and Maxima of. HP

39.74(1973)

41.27(2012)

40.85(2012)

40.84(1973)

42.60(2012)

42.12(2012)

$15,051(1973)

$15,486(2011)

$15,347(2010)
(2012)

Abstracting from economy-wide or market --wide influences, the rise in average wage

due to the changing composition of the faculty alone is small enough to be virtually
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ignored, $1,276 in the low quit simulation and $1,021 in the high quit simulation. (see

TableIII). The maxima occurs in 1988, fifteen years from today. In terms of the total

wage bill, these represent absolute increases of $179,900 (141 X $1,276) or $144,000

(141 X $1,021) spread over fifteen years. Even these may be slight overstatements be-

cause not all of those on leave are paid full salaries; on the other hand, this tendancy

to overstatement is offset by the fact that the average wage of the teaching faculty

(that number derived in our simulation) will be slightly lower than the average of the

teaching-plus-leave faculty. The two effects presumably cancel out. These increases,

in turn, represent average annual rates of growth in the average and total wage 3.6 tenths

of one per cent for the low quit simulation and 4.2 tenths of one per cent for the higher

quit simulations. It seems unnecessary to complicate our simulation with "experimental"

shifts downward in the age-income profile to simulate depressed faculty labor market

conditions. Suffice it to say, minimal drops in the faculty real wage (again, abstracting

from economy-wide influences such as inflation) would easily offset any tendency to an

increasing financial burden due to an aging faculty. We should also remind the reader

that such drops did occur in 1970-71 and undoubtedly will be registered soon for the most

recent academic year, 1972-73.

Average age of the teaching faculty also rises relatively little to their maxima in

1988 in both simulations; the low-quit simulation yields an increase of 4.4 years and

the high-quit simulation, an increase of 3.63 years (see Table III). While these increases

seem relatively unimportant in both absolute and percentage terms (1]. and 9 per cent re-

spectively), such changes in the mean of a distribution may have little intuitive meaning

in and of themselves; the mean is often a poor descriptive statistic particularly for

distributions that are spread over such a wide range of points --- in this case 35 dif-

ferent years. A 4.4 year rise in the mean age of a 128 member faculty means simply that

563 "additional" years (128 X 4.4) have been added to the total years of age of that

faculty. This might be accomplished in a number of ways. As a limiting case, one might

IIIconsider the following: if one took a group of 21 thirty-year-olds (16.4 per cent of the

128 member teaching faculty) and aged them overnight by 27 years, i.e., turned them into
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57-year-olds, the average age of the total would rise by roughly 4.4 years, the increase

in the low-quit simulation. Or, if one took a group of 16 thirty-year-olds (13 per cent

of the teaching faculty) and did the same, the average ages of the total would rise by

roughly 3.6 years the increase for the high-quit simulation. In neither case does the

change seem a reason for great alarm; 57-year-olds can be still excellent teachers and the

changes involve no more than 13 to 16.4 per cent of the faculty. Moreover, the 3.63 and

4.4 year rises are in fact, produced by much smaller changes in age for a much larger

group of the faculty and give yet less reason for alarm.

The % T figures rise to their maximum ten years from today (in 1983) of 70.9 for

the low-quit simulation and 66.7 for the high-quit simulation. The changes are, of

course, substantial --- 17.5 percentage points and 13.7 percentage points respectively-- -

but they clearly overstate the impact of the passage of the bulge of young untenured fac-

ulty to tenured status on A and W. Moreover, even where discussion remains obsessed

with % T alone rather than with other more direct measures of faculty health, the typical

"ceilings" for % T that are discussed are rarely less than 75, and Carleton's faculty

should miss this by at least 4 percentage points.

We have already explained the reason for the sluggishness of A and W: the tenured

and untenured faculty are not drastically different in either age or wage and they could

not change substantially as a proportion of the total unless the untenured bulge were

truly exceptional. We should note in passing that the school with an age and rank distri-

bution that poses fundamental difficulties is the stereotypic,"new school" in a state

university system which grew from nothing to a 150-200 member faculty in four years and

did not succeed in hiring across the full range of age classes either because of market

difficulties or financial short-sightedness. Carleton is decidedly not such a school

and has a history and therefore a "reasonably" distributed faculty. We should, finally,

underline again the influence of the temporary pool of 17 faculty members. It not only

places a ceiling on 7, T and reduces the A and W of the teaching faculty below that of

the permanent faculty but it isolates the teaching faculty somewhat from the effect of

aging in the permanent faculty. Note that the age of the permanent teaching-plus-leave
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faculty rises by more than the age of the teaching faculty, 5.06 years in the low-quit

simulation and 4.17 years in the high-quit simulation; these increases are roughly one-

half a year greater than the rises for the teaching faculty only. This is because,

while the permanent (teaching-plus-leave) faculty is always aging until 1989, ten per cent

of them are also always on leave and are replaced (in the simulation) by constant aged

32.4-year-olds. This tends to produce an ever-widening (but small) divergence between

the age of the permanent faculty and the teaching faculty until 1989.

The one direct indicator of faculty health and vitality which seems substantially

affected by the passage to tenure of the existing age bulge (or its converse, the lack

of retirements and drop in untenured quitting and negative tenure decisions) is the perm-

anent new hire rate. It is very volatile, of course, because of the historical accidents

which yield Carleton currently no 62- year. - olds, for example. However, permanent new hires

between 1975 and 1989 clearly, will be substantially below the 10-17 per year levels of

the mid-1960's growth period and somewhat below the 8 per year average levels of the

early 1970's. The 1975-88 minima are 2.80 in the low-quit simulation in 1978 and 4.50

in 1981 in the high-quit simulation. Another minimum is reached in 1994 (2.37 in the low-

quit simulation and 4.36 in the high-quit simulation), but this is aberrant and is sur-

rounded by considerably higher permanent new hire levels in both simulations. As we dis-

cussed, substantial "relief" occurs after 1988-89 because of the retirement of the some-

what larger size age groups which are now 49 years or under.

These minima arc not wholly descriptive of the new hire situation in the depressed

period of 1975-88. The range of new hire levels and the mean new hire levels over the

thirteen-year period may tell more. In the low-quit simulation, permanent new hires range

from 2.8 to 7.0 and have a mean annual value of 3.77 new hires per year over the period

1975-88. In the high-quit simulation, permanent new hires range from 4.5 to 8.47 and have

a mean annual value of 5.8 per year.

To conclude we should point out that the 50 per cent drop in Untenured Quit Rates

between the two simulations (from .4 to .2) has a significantly smaller impact on new

hires than 50 per cent (contrast the two averalw'new hire rates for 197-88). This is

because if fewer quit, more stand for tenure, and there is a compensating rise in replace-
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went spots from negative tenure decisions. There is, of course, a further compensating

rise in retirements, but this occurs 30 years later. This is an important generalization

to be remembered: any drop in attrition at any point will bring a partially compensating

rise in the other sources of attrition that occur at later dates. Moreover, the more

quickly the later compensating attrition normally occurs (in this case only 3 years after)

and the more important it is, the less the impact of the drop in attrition on the measures

of faculty health and the more immediate it is.

2. Variations in Tenure Standards. We should emphasize that the following exper-

iments in no way imply a need for stricter or easier tenure standards based on some im-

plicit judgement derived from the data in the previous section. We have experimented with

p values ranging from 0 (no tenure) and from .4 to 1.0 in steps of 10 percentage points. For

each of these simulations we used the "high quit" values of .4 for Untenured Quits, .05 for

Tenured Quits, and a mortality rate of .15. All of our generalizations remain valid, how-

ever, for the lower quit values (.2, 0 and .15 respectively). As we discussed in Chapter.

III, varying tenure standards has a slightly greater impact if more are standing for ten-

ure, i.e., if untenured quits are lower. However, the orders of magnitude are minimal.

a. The Tenure - A, W, and % T Relationship. Obviously, tightening tenure standards

below p = .7 shifts down the time paths of A, W, and % T and, liberalizing tenure standards

above p = .7 shifts up those time paths (see Figure 2). After all our earlier observa-

tions, it should come as no surprise that tenure policy over "reasonable" values, p = .4

to 1.0, has only a slight impact on the behavior of ,A and W over time and only a moderate

impact on.% T. If, as we observed in the previous section, A and W are fairly insensitive

to the passage of a medium-sized untenured age bulge which changes 7 T moderately given

a particular tenure policy, they should be no less insensitive to variations in p and their

only moderate changes in % T. Only in the limiting case of no tenure (p = 0) did tenure

policy have a striking impact. Under this policy the school effectively eliminates its

tenured sub-class --- the last currently tenured faculty member retiring in 2005-6 -- and A

and W fall to the levels foL a rapidly turning over pool of temporaries and probationers

only, by about the turn of the century.
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Figure 2 continued

C. Per Cent Tenured Distribution
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The insensitivity of A and W to variations in p over a more reasonable range is ev-

ident in Table IV which presents the maximum and minimum values that % T, A, and W attain

given that a particular p policy is chosen "today" and followed consistantly over the next

50 years. The maximum in A can be altered by no more than 2.78 years between following a

P

0

.4

.5

. 6

. 7

. 8

. 9

1.0

0

.4

.5

.6

. 7

.8

.9

1.0

TABLE IV

Maxima and Minima of A, W, and % T

Over Time Given Differing Tenure Standards

% T Year A

Maxima

Year W Year

53.43 1973 39.74 1973 $15,051 1973

57.86 1980 41.89 1985 $15,596 1985

60.61 1982 42.40 1988 $15,749 1988

63.72 1983 42.91 1988 $15,919 1988

66.67 1983 43.37 1988 $16,072 1988

69.36 1983 43.78 1988 $16,210 1988

43.79 2001

72.01 1980 44.16 1988 $16,333 1988

44.27 2001

74.66 1980 44.50 1988 $16,352 1988

44.67 2001

Minima

0.00 2006 31.30 2009 $12,354 2009

45.06 2004 39.07 2004 $14,763 2004

50.32 2004 40.04 2010-12 $15,074 2010

54.00 2006 40.54 2012 $15,245 2012

56.69 2006 40.85 2012 $15,354 2012

58.67 2011 41.03 2012 $15,412 2012

60.17 2006 41.13 2012. $15,440 2040

60.82 2010 41.16 2011 $15,463 2011
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very strict p ... .4 and very liberal p 11, 1.0 (all tenure) policy. Similarly, W's maximum

can be altered no more than $756 by following a very liberal or very strict policy.

IIIAgain, the fundamental reason is that the tenured and nontenured classes do not differ in

age and wage enough for the only moderate changes in their proportions, from 57.9 per cent

tenured to 75.7 per cent tenured, to have a significant impact on the average of the two

groups combined. This is no less true for the later minima; varying tenure policy today

will have relatively little impact on the minimum values of A and W achieved after the

last of the current age bulge retires and are fully replaced by younger less costly faculty

in 2010-12. Again, this generalization is as valid in the low-quit case as in this, the

higher quit case. In the low-quit case the maxima and minima reached by A, W, and % T

are higher for every p policy but the difference between them produced by changing tenure

standards substantially is almost exactly the same as in the higher quit case.

It is also interesting that the form of the time paths is not altered substantially

by varying tenure policy; they merely shift up (with easier policies) or down (with stricter

policies) in an almost parallel fashion except for the limiting p = 0 case. They all

rise above current levels to a maximum or near-maximum in the late 1980's, remain at

high levels until a little after the turn of the century, and fall rapidly to minimum

values in 2004 or 2010-12. The plateau of high values is "tipped" slightly upward for

the higher p values so that the maxima occur at the turn of the century and is tipped

slightly downward for the lower p values so that the maxima occur in 1988 instead.

In any event, there is no noticeable "smoothing" of the cycle from the application

of stricter tenure policies as we would have anticipated. Tightening tenure policy, for

example, permanently enlarges the size of the fairly rapidly turning over pool of pro-

bationers and thereby lowers the eventual maxima of A and W. One would have expected, how-

ever, that with fewer going on to tenure there would be fewer retirements after 2006-12

and, therefore, a tendancy for the later minima of A and W to rise or at the least not

to drop i.e., a smoothing of the cycle. Instead, the minima do drop by nearly as much

411 as the maxima drop (to values in this high quit case which are still above the current

values). We cannot fully explain this. One hypotheses is that many in the growth bulge

120



115

have already passed the point of standing for tenure so that the stricter tenure standards

are being applied only to the few remaining, and there will be a large bulge of retire-

ments starting after 2002 regardless of the policy now followed. In addition, while

retirements do drop after 2006-12 in the stricter tenure policy simulations, they ap-

parently do not drop enough to affect the very sluggish A and W values. As we observed

above, a drop in attrition at an early point in the full term of employment(here, at

the point of the tenure decision) necessarily produces greater attrition flows later (at

the retirement point and at the point of tenured quits and deaths). However, these later

sources of attrition normally permit such a long further term of employment that A and W

are little affected.

We should warn, too, that the apparent smoothing after 2010 in the behavior of all

variables for all tenure policies (see the discussion below on New Hires) is largely

"machine-made." By that time all of the retirees are earlier hypothetical new hires

S

"created" by our model and not real world people currently employed at Carleton. The

machine apparently inserts these people in a more uniform fashion than they come in a real

world of random bunching of new hires at widely varying ages and at different times, or

random bunching in quitting, and even of small, random growth spurts.

There is some evidence in these time paths of the non-linearity in the effectiveness

of tenure policy that we discussed in Chapter III, i.e., the diminishing effectiveness

of varying tenure standards the more liberal the tenure policy already is. Given the

sluggishness of A and W to changes in tenure policy, this non-linearity can be obscured

somewhat by random factors but it is still there. For example, tightening tenure policy

by 10 percentage points where the current policy is p = .5 reduces the maximum W (reached

in 1988) by $153. Tightening tenure policy by the same 10 percentage points when the

current policy is all-tenure (p = 1) reduces the maximum W (reached, again in 1988) by

$19. (see Table V) The same is true for A and 7 T and for the changes in the minimum

values or end values for the time paths.
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Table V

Changes in Maxima, Minima, and End Values

for the Time Paths of A, W, and % T

Produced by Variations in Tenure Policy

Changes in p from:

Change in Maximum of % T 2.75 3.11 3.95 2.69 2.65 2.65

Change in Maximum of A .51 yrs. .51 .46 .41 .38 .31

Change in Maximum of W $153 $170 $152 $138 $123 ,$19

Change in Minimum of % T 5.26 3.68 2.69 1.98 1.50 .65

Changes in Minimum of A .97 yrs. .50 .31 .18 .10 .03

Change in Minimum of W $311 $171 $109 $58 $28 $23

Change in End Value of % T 4.75 3.84 3.31 2.93 2.61 2.25

Change in End Value of A .81 yrs. .63 .53 .49 .46 .24

Change in End Value of W $253 $200 $170 $155 $146 $138
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To conclude, we should indicate that experimenting with the impact of changes in

tenure standards given an only "medium-sized" untenured age bulge is not as revealing

of the nature of this impact, particularly on % T, A, and W, as experiments on an exis-

ting age distribution with an extremely large age bulge e.g., the new school. Where

the expected changes in A and W are extremely small given current tenure policy, one can

expect no more than small changes from variations in tenure policy. We can only speculate

on the nature of the changes and not model them; after all, the basis for the dynamic

model is the school's existing distribution of faculty. However, we would suspect that

A and W would still not be strikingly sensitive to tenure policy, and changes in that

policy would still be less effective the more liberal it already was.

b. The Tenure - New Hires Rolationshi : Variations in Our Flow Variables From Chan es

in Tenure Policy. Permanent new hire rates, as expecte:i, are much more sensitive to ten-

ure policy than A and W. While it is difficult to characterize the new hires time paths

for any given tenure policy oy a single number because of the year-to-year volatility of

new hires, it is clear that applying stricter tenure standards shifts up the new hire
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time paths substantially (see Figure 2). This is more obvious at the end of the 50 year

period long after all current faculty have retired because of the smoothing of new hires

produced by our model's more uniform "insertion" of new hires and more uniform departure

of quits than the real world. It is, therefore, somewhat artificial and might obscure

reality. Table V, however, contrasts minimum new hires in the early low hire period when

the real world faculty is still employed, and these minima could be more than doubled by

reducing p from 1.0 (all tenure) to .4. Slightly lower increases in the much later maximum

values can be produced by the same drop of p from 1.0 to .4.

Table VI

Maximum, Minimum, and End of Simulation

Values of New Hires Consistant With Varying Tenure Standards

p Hp

Minima

Year

Maxima

HP Year

End Values (2023)

HP

0 8.81 1978 26.60 2002 25.09

-.4 6.63 1978 13.02 2002 10.15

.5 6.08 1978 11.50 2003 8.81

6.08 1982

.6 5.25 1982 10.76 1993
.

7.74

5.13 1994 10.39 2003

.7 4.50 1882 9.86 1993 6.84

4.30 1994 9.52 2003

.8 3.85 1982 9.18 1993 6.06

3.75 1994 9.57 2009

.9 3.31 1982 8.74 1993 5.41

3.29 1994 9.27 2009

1.0 2.86 1982 8.64 1993 4.83

2.92 1994 9.11 2009

It is instructive to analyze the varying sources of the replacement spots which

permit new hires under varying tenure standards. Retirements, tenured,.quits and deaths
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are virtually unaffected until nearly all of those currently tenured have retired in

2001. Thereafter, the stricter the tenure policy being applied over the first 27 yearn, the

411fewer the number of replacement spots from retirements, tenured quits, and deaths. The

Changing behavior of new hires under differing tenure regimes, therefore, is due almost

solely to the variations in untenured quits and the flow of negative tenure decisions

until 2001. Clearly, the stricter the tenure policy, the more the replacement openings

due to negative tenure decisions. This, however, is reinforced by a nearly equivalent

increase in the flow of untenured quits. Any policy which enlarges the probationary pool .

has a double impact on the inflows and outflows which maintain that pool. It raises the

number of new hires necessary to replace those not granted tenure, but it raises the

number of new hires necessary to maintain the pool due to quits as well. After 2001,

the interaction between the higher untenured quits and negative tenure decisions of a

stricter tenure policy and its lower retirement, deaths, and tenures quits, levels begin

to occur. There is a slight drop, thereafter, in the effectiveness of a stricter tenure

policy on new hires.

This implies, or course, a certain smoothing of the new hires time paths as one moves

from a more to a less liberal tenure policy. (Note, this is not the "machine-made"

smooththg of a given time path for a particular tenure policy). Careful inspection of

Figure 2 reveals that the "early" part of the p = .4 time path shifts up more by compar-

ison to the p = 1.0 time path than the post - 2001 part cf that time path. This can be

verified by comparing average new hire levels for both the strict (p = .4) and liberal

(p = 1.0) time paths in each of the two time periods. The average new hires over the

period 1974-88 for the p = .4 policy is 8.8 per year rising to 11.2 per year in the later

time period, 2002 - 2015, a difference of 2.4 per year. In the p = 1.0 simulation the av-

erage for the early period is 3.9 per year rising by somewhat more, 3.0 new hires per year

on the average, to 6.9 per year in the later period. In short, one acquires "relief" from

a lack of retirements (when it is needed) at a relatively small cost of somewhat fewer re-

111*It is here that our assumption of independence between tenure standards and quit rates
might be questioned. Conceivably a tighter tenure policy might reduce untenured quit
rates to the extent the assurance of some eventual very strict quality control reduced
the need for early informal tenure decisions. On the other hand, untenured quit rates
might well rise due to the high probability of
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tirements many years later.

This minor qualification not withstanding, tenure policy clearly does have an important

impact on the ability to make new hires and may be a potential option to be considered in

the school which foresees a flow of replacement spots below desired levels.

3. The Influence of Quits. Our discussion of quits in Chapter III concluded with

the general observation that variations in the Untenured Quit Rate had virtually the same

qualitative and quantitative impact on all our measuring of faculty health as the same

percentage point variations in p. This implies, in turn, that a drop in untenured quit-

ting can be offset by a similar percentage point drop in p as long as neither is near its

extreme values. We experimented with this in a rather gross way by comparing our high

quit --- p = .7 simulation of Section D 1 above with a simulation using the lower values of

.2 for the Untenured Quit Rate and 0 for the Tenured Quit Rate (the "low quit" case) but

compensating with a stricter p = .5 policy. A careful comparison of Table IB in Section

D1 above and Table VII below shows the striking similarity in time paths for all variables.

Given the insensitivity of A and W to any attrition flow, it is not surprising that these

should be similar in both simulations. However, the more sensitive % T and new hires meas-

ures of faculty health are also strikingly similar for both simulations. The % T value in

the "low quit -- compensating low p" simulation does not rise quite as high as in the "high

quit -- high p" simulation, and new hires for the former are a little larger on the aver-

age in the former than in the latter. We slightly "over-compensated" by reducing p on a

point-for-point basis with quit rates.

To conclude, we should add one further generalization that was not apparent from our

examinations of the static model. The key to eliminating or at least smoothing signif-

icantly the cycle in all our variables is not varying tenure policy but higher attrition

rates in the Tenured faculty, i.e., reducing now the bulge of tenured faculty currently

aged 36 through 49 rather than waiting for them to retire beginning after 1988-89. Ten-

ured quitting in the model is applied uniformly over the ages 36-54, almost those very

410, 'ages of most concentration" in the tenured faculty that will help to produce the low new

hire rates and rising % T, A, and W values until 1988-89. Applying more such tenured
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TABLE VII
The Low Quit Case (Untenured Ouit Rate .2; Tenured Ouit Rate 0; Mortality Rate .5)

With a compensating drop in p from .7 to .5
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quitting to these age classes, then, has the effect of bringing the relief of 1988-89

closer to the present. To test this, we performed a simulation using the "very high quit"

p = .7, Untenured Quits = .6, Tenured Quits = .25, and Mortality rate = .15 --- values

that could be justified as pcqsible given our 1963-68 data in Chapter II. The cycle was

nearly eliminated. The % T rose from its current 53.4 to no higher than

59.6 in 1980 and then fell gradually back to fluctuate between 49 and 52 after 1990.

Average age over the whole 50 years fluctuated between 39.7 and 41.5, and wage, between

$15,051 and $15,494. New hires, our most sensitive indicator, fluctuated between 7.6 and

15.1 per year, and the difference between the average hires per year of the low hire per-

iod, 1975-88, (9.6 per year) and the later period of improvement, 1888 -- onward, (11.3

per year) was only 1.7 per year. To test whether this "smoothing" was due to the rise in

Untenured Quits rather than the rise in Tenured Quits, we reduced Tenured Quits again to

.05. The cycle returned, or better, became much more evident again. The two truly sens-

itive indicators, % T and New Hires, fluctuated much more widely with % T rising to 63 in

1980 and dropping to a low of 50.5 in 2006 and with the average of the new hires during the

"low hire" 1973-88 period dropping to 8.0 per year contrasted with 10.8 per year during

the period 1988 - onward, a considerably larger difference of 2.8 per year.

This underlines the paradoxical nature of at least part of the staffing "problems"

at the more mature school like Carleton. Apart from the untenured age bulge there often

tends to be a concentration of the tenured faculty in the 40-49 age groups. Put a bit

strongly for emphasis, some schools have too many of the best faculty. One wonders, then,

at the grossness of our measures of faculty health or the degree of Carleton's "problems"

if part of their "solution" involves inducing some of its best faculty to depart:.
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Chapter V

Summary and Conclusions

1. Carleton, like many schools, experienced moderate growth in faculty size during

the period 1963-68 followed by attempts to approach steady state in the early 1970's.

This approach to steady-state has taken the form of "replacement only" hiring policies

which restrict permanent new hiring to the rate of retirements,quits, deaths, and negative

tenure decisions. Since retirement rates are still based on the smaller faculty of the

1950's, since voluntary quit rates have dropped with depressed faculty labor market con-

ditions, and since traditional, fairly liberal tenure policies continue to be followed,

the rate of new hiring is being reduced. This reduction, moreover, is not yet fully com-

plete because untenured quits and negative tenure decisions are still being based on the

last of the large new hiring classes which helped expand the faculty in the late 1960's.

2. These policies have also produced a concentration of younger faculty, largely

untenured, which if current tenure policies continue to be followed will produce, in turn,

a gradually more tenured, older, and more costly faculty over the next 25 to 30 years.

Many schools have chosen so far not to alter their tenure standards or to use them to

control faculty characteristics other than quality. Our major task was to examine

the most likely behavior of the teaching faculty's average age, average wage, proportion

tenured, and permanent new hire rate given traditional tenure standards and to experiment

with alternate, largely stricter tenure standards. We observed that if tenure policy is

to serve other than its traditional roles, it must be changed very soon before the cur-

rent four-year bulge of young untenured faculty are promoted and become assured of quasi-

automatic contract renewal.

3. We emphasized that much current discussion of the need for tenure quotas and the

like was obscured by ill-informed interpretation of sketchy empirical data, by an over-

emphasis on the proportion tenured which we found a somewhat faulty, heavy handed, and

128



123

easily disguisedproxy for the more important indices of faculty health and vitality - --

the ability to make new permanent appointments, the faculty's average age, and its aver-

age wage --- and by a lack of appreciation of the cyclical nature of the problems posed

by an age bulge in the faculty following growth and a steady-state decree.

a. Many are alarmed after their initial and only casual acquaintance with data on

expected retirements per year contrasted with recent new hire rates. The fact that one

can expect only 1.33 retirements per year at Carleton seems on the face of it a strong

case for stricter tenure standards. How can one expect to maintain new hire rates at

7 and 8 per year and to maintain faculty age and wage at reasonable levels unless many

more replacement spots are created through negative tenure decisions? While the disparity

is evidence of a real problem and can be partly attributed to the difference between the

small faculties of the 1940's and 1950's when current retirees were first hired and the

much larger current faculties which have been created and were maintained until recently

by very high new hire rates, much of the disparity can be explained alternately by "nat-

ural" attrition and the application of traditional tenure standards.

We made a case on the basis of admittedly outdated 1963-68 data that of 10 new hires

no more than 1.68 could expect to reach retirement age at Carleton because of the high

rate of pre- and post-tenure quitting, the relatively strict tenure standards convention-

ally followed at schools like Carleton, and the oft-forgotten influence of mortality. An

examination of more recent 1968-73 data suggested that of 10 new hires still only 3.36

could expect to reach retirement. We, finally, argued that there was a floor on the unten-

ured quit rate at Carleton and many schools like it representing what we characterized as

the "early, informal tenure decision." Given this floor, still only 4.76 of 10 new hires

could expect to reach retirement age at Carleton. True "alarm," then, seems appropriate

only in schools which have conventionally applied almost no quality controls to their

faculty and where the disparity between recent hiring rates and expected retirements are

apparently due to literal doublings on triplings of faculty sizes in recent years contrast-

ed with Carleton's 52 per cent growth between 1958 and 1973.

We also warned that the extreme uncertainty over the future rate of pre -- tenure quitting,
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a conventionally more important source of replacement spots at Carl,,on than negative

tenure decisions, rendered any mathematical modelling which sought to provide firm "pre-

dictions" decidedly suspect.

b. We found that the proportion of a faculty which was tenured (% T) tended to be

far more sensitive to the passage to tenure of a growth-produced age bulge than two of the

three more relevant measure of faculty health and vitality, its average age and average

wage. Therefore, those in fact concerned with expected age and wage changes may be tin:-

duly alarmed by rising % T rates which overstate the later rises in age and wage. The

% T was, moreover, an indicator which was considerably lagged by average age and average

wage. We found that the behavior of % T did mirror more closely the magnitude of vari-

ations in new hire rates caused by the passage of an age bulge although it lagged some-

what these changes in new hire rates. We warned, finally, that policy changes designed

to "relabel" the faculty which changed % T without changing the likely behavior of average

age, average wage, or the rate of permanent new hires (essentially, longer probationary

periods but no change in the expected duration of employment or what is the same thing,

the rate of attrition) should be treated with some skepticism. While they provide

somewhat more flexibility for the later exercise of alternate policies, to the extent

those alternate policies are never followed they change nothing but the, label.

c. Few appreciate the cyclical nature of the behavior of indices of faculty health

and vitality following disturbances of a faculty in long-run equilibrium. This has led

to both misinterpretation and a lack of perspective. in analyzing current data and a failure

to recognize that any observed trend has a definite limit and will be eventually reversed

assuming no further disturbances (sic?!). Most obviously, the nation-wide rises in % T,

age, and wage and drop in new hire rates which have produced such recent alarm are, in

part, merely a return to conditions which prevailed and were presumably appropriate before

the growth disturbance of the late 1950's and 1960's. Faculty growth in any given school

410

would seem neither the normal state of affairs nor sustainable forever. Therefore, the

low values of age, wage, and 7 T and high values for new hire rates of the 1960's were

"artificial" in some sense, and the reversal of these trends in the early 1970's could
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be interpreted, in part, as a return to normalcy.

Moreover, to the extent there is now a bulge of young faculty whch will gradually

411 age beyond the pre-growth "normal" levels in the years ahead, there must necessarily be

a bulge of retirements in the distant future, a consequent rise in new hires, and a cor-

responding drop in age, wage, and % T. If the growth disturbance was well defined and

short-lived, the full cycle from initial hiring maximum to later hiring maximum and age,

wage, and % T minimum is the expected full term of service, the probationary period plus

the full term .)f tenured employment. Given Carleton's surprisingly high average age at

date of hire of 30 years and retirement age of 64, the full cycle, then, should be 35 years.

We found, however, that at Carleton the growth bulge is not quite as well defined as ex-

pected and that the current faculty age distribution has been disturbed by other less

obvious events such as variations in quit rates, the Sputnik-era hiring of older, ex-

perienced faculty, and the like. Expected new hires, therefore, are highly volatile, and

although they rise sharply as expected after the year 2000 (roughly 35 years from the mid-

1960 growth period), they will also have risen from the depressed levels of the mid-1970's

to fluctuate about a somewhat higher average by as early as the late 1980's. This, in

turn, produces earlier than expected maxima in age, wage, and % T in the late 1980's, a

very gradual decline in these indices through the turn of the century, and then sharp

declines to minimum values in the years 2010-12.

We could only make the obvious observation that the degree of comfort or alarm one

takes in the knowledge that conditions eventually reverse themselves in the absense of

further disturbances depends on one's judgement of how long an institution can remain

viable with indices of faculty health at other than desired levels and on one's -Judgement

of how far those indices can diverge from desired levels before threatening viability. At

the least, we hope, this will stimulate thoughtful discussion of an appropriate time hor-

izon and of desirable maxima for age, wage, and % T and a minimum for permanent new hires.

4. A faculty's average wage and average age are surprisingly insensitive to any but

the most exceptional age bulges. We examined two Carleton-specific simulations in de-

tail, the "pessimistic view" with a non-tenured quit rate of 2 in 10, a tenured quit rate

of 0, and a death rate of .15 and an "optimistic view" (based on 1968-73 quit data) with
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a non-tenured quit rate of 4 in 10, a tenured quit rate of .05 (11 an FTE in 10), and a

death rate of .1,5. Both simulations assumed Carleton's traditional tenure policies are

followed over the next 50.years and that 7 in 10 standing for tenure may expect to re-

IIIceive it on the average.

In.both simulations the rise in average wage abstracting from economy wide influences

(inflation and productivity increases) was inconsequential. With the lower quit rates,

average wage rose from its current level of $15,051 to a maximum in 1988, fifteen years

later, of $16,327. With the higher quit rates average wage rose to a maximum of $16,072,

also in 1988. Assuming the same average wages are paid each of the teaching-plus-leave

faculty (141 faculty members), the total wage bills rise then by $179,900 or $144,000

respectively over the whole 15 year period. These, in turn, represent average annual rates

of increase in average and total wage bills of 5.6 tenths of one per cent and 4.2 tenths

of one per cent, respectively. Thus, the financial impact of expected changes in the age

composition of the faculty (only!) may be virtually ignored. Moreover, it would take

only the smallest erosion in the faculty real wage (abstracting also from economy-wide

influences) to offset any rise in average wages due to the impact of changes in the age

composition of the faculty; one does not need a computer simulated experiment to see that.

Whether such an erosion will take place is a matter of opinion, but we should indicate

that the national faculty's real wage rose at an average of 9 tenths of one per cent an-

nually over the three academic years 1969-70 through 1971-72, but actually dropped by

one-tenth of one per cent in 1970-71 (see AAUP, Annual Report of the Economic Status of

the Profession, 1972-73). The 1972 real wage, moreover, will almost certainly show a

larger percentage drop.

The rise in average age was also surprisingly small, and the maxima ocurred in the

same year as for average wage, 19314, in both simulations. These maxima were 44.14 years

for the lower quit rate simulation and 43.37 years for the higher quit rate simulation,

or increases of 4.40 years and 3.63 years respectively from the current average age of

39.74 years. To give more intuitive meaning to the changes in average age, we pointed

410 out as limiting cases that eovivalent changes could be produced if one were to instantan-

eously substitute 57 year olds for a group of 30 year olds who represented either 16.4

per cent or 13 per cent of the teaching faculty respectively.
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The most important reason for the sluggishness of average age and wage is simply

that the difference between the ages and wages of the tenured and untenured permanent

faculty is relatively small. Tenured faculty are not doddering 82-year-olds nor are

untenured permanent faculty bright-eyed 26-year-olds. The difference in their mean ages

currently is only 14 years and rises to approximately 18 years at a maximum in 1988-90.

Therefore, changing quite substantially the proportions of 46-50 year old tenured faculty

and 31-33 year old untenured permanent faculty in the total, changes the mean age of

the combined groups relatively little. Moreover, to the extent mean wage rises less

than proportionally with age, the financial impact of this only moderate r.ging is

minimal.

In addition, leaves help depress the rate of growth in the age of the teaching fac-

ulty. The mean age of the permanent (teaching plus leave) faculty rises by 5.06 years

to its maximum (in 1988) in the low quit rate simulation and by 4.17 years (also in 1988)

in the high quit simulation. These increases slightly exceed the increases of the teach-

ing-faculty-only because of the influence of leave substitution with temporary appointments.

This is because whatever the average age of the permanent (teaching-plus-leave) faculty
GAD

(40.84 years in 1973 or 45.0 or 45.9 years in 1988) 10 per cent of those permanent faculty

are always on leave and are replaced by constant aged, 32.4 year old temporary faculty. Put

simply, the age of the permanent faculty rises until 1988 but the age of the people who re-

place those permanents on leave remain constant so that the age of the teaching faculty

rises by slightly less.

5. The % T is a good deal more sensitive to the passage of a young untenured age

bulge and, as we observed, tends to "overstate" changes in age and wage. At Carleton % T

rises from its current 53.4 level to 70.9 in 1983 in the low quit rate simulation and

to 66.67 in 1983 in the high quit rate simulation. While substantial, the current un-

tenured age bulge and the passage to tenure that these rises in % T indicate, must be

significantly larger to affect age and wage substantially.

411 Many things have contributed to the relatively small size of the bulge and the

only moderate, therefore, rise in % T. Growth in the Carleton faculty was probably dif-

ferent from that in the national teaching faculty as a whole. It was undoubtedly smaller,
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somewhat less well-defined and more gradual, and was characterized by new hiring across

a relatively wide range of age classes. Moreover, some episode, probably in the mid-

1950's, placed a substantial group of faculty in the age classes which will begin to re-

tire in 1989 and after somewhat offsetting the current untenured age bulge. Finally,

growth was accomplished, in part, by a substantial expansion of the temporary pool which

can produce an age bulge only to the extent temporary appointments "slip" into the perm-

anent faculty. Even without this growth in the temporary faculty, % T, age, and wage

are necessarily depressed by a policy to simply maintain a given stock of temporaries.

Many observers of national faculty data overlook that the aggregate history of the

many institutions that data now mirror is almost necessarily different from that of

most ongoing institutions like Carleton. The national age bulge of young untenured and

tenured faculty in large part reflects the establishment of whole new schools both public

and private which sprang up each over no more than four year periods and the truly remark-

able expansion of the state university systems. Moreover, while the new schools and ex-

panding state systems undoubtedly sought a balanced age distribution, casual empiricism

suggests they did not fully succeed; most of the PhD's of just one decade, the 1960's,

staffed whole new schools or schools which doubled in size rather than schools like Carleton

which expanded moderately. In short, while these are largely untested assertions, the

national age bulge of young untenured faculty is far larger than Carleton's, and as it

ages will produce sharper rises in % T, and in the average age and wage for which % T is

a proxy.

6. While extremely volatile and subject to many random disturbances, permanent new

hire rates seemed the most sensitive indicator of Carleton's uneven age distribution

and was the one index of faculty health and vitality that might fall below acceptable

levels in the intermediate term. How drastic was that expected fall depended very much

on how optimistic one was about the floor provided by untenured quits; the retirement

floor of 1.33 per year was minimal. Clearly, the 10 - 18 per year permanent new hire

rates that characterized the 1960 growth period are no longer possible and after the

1974-75 academic year when the current bulge of probationers have ceased providing large
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numbers of replacement spots from non-tenured quitting and negative tenure decisions,

the rate of perm'anent new hires will drop substantially from its current 7-8 per year

levels. Assuming a non-tenured quit rate of .2 and no tenured quits, the rates of perm:-

411/ anent new hires possible from 1975-76 through 1987-88 range from a low of 2.8 in 1978 to

7.0 in 1986 with an average of 3.77 per year over :he whole period. Assuming a higher

non-tenured quit rate of .4 and the tenured quit rate of .05, the range was considerably

higher, from 4.5 in 1982 to 8.5 in 1986 with an average of 5.8 per year over the whole

period.

We have already outlined the cyclical nature of the behavior of permanent new hires

and the permanent relief that begins after the year 2002 in both simulations when permanent

new hires rise to 7 - 9 per year levels. We have also mentioned and should underline again

the unexplained "episode" in Carleton's past history which produced a relatively large

number of tenured faculty now 49 or under who begin retiring after 1988-89. As a con-

sequence, the measures of faculty health and vitality reach their "worst" levels much

earlier than if the age bulge were well defined and due to a single short growth epi-

sode. Moreover, they remain at a plateau for a decade-long period until the turn of

the century rather than falling immediately. Finally, we should remind the reader that

temporary new hires provide a further floor on "new faces" seen at Carleton each year.

Assuming a constant temporary stock of nearly 17 faculty members, a maximum of 17 new

faces per year would be possible although one wonders whether even the whole group would

substitute for even 3 or 4 permanent new appointments in terms of the renewal they pro-

vided. We often assumed a more realistic 10.5 per year temporary appointment rate with

half being provided one-year contracts and half, two-year contracts. An alternate as-

sumption with possibly more academic merit might be 7.3 temporary appointments per year

with two-thirds being granted two-year appointments and one-third being granted three-

year appointments. While this would tend to equalize the teaching and "renewal." value

of the temporary and permanent appointment, it might not: be feasible from a marlcet

standpoint and would surely put upward pressure on faculty size.

7. We experimented with alternate tenure policies although these experiments in

no way implied a need for alterations in policy:
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a. Age, Wage, and % T. Tightening tenure policies, of course, reduced the maximum

values of these variables reached in 1988-89 and easing tenure policies raised those max-

110 imum values. However, age (A) and wage (W) were extremely insensitive to varying tenure

policies or p (the probability of receiving tenure), and 7 T was only moderately sens-

itive. The maximum in A could be altered by no more than 2.78 years by following a very

strict p = .4 versus a very liberal p = 1.0 fall tenure) policy, and the maximum in W, by

no more than $756. The % T varied by somewhat more, between 58 and 75 for a p = .4 and

p = 1.0 tenure policy, respectively. This insensitivity of A and W to tenure policy came

as no surprise. If, as we observed above, A and W are fairly insensitive to the passage

of a medium-sized untenured age bulge which changes 7 T only moderately jven the current

p = .7 policy, they should be no less insensitive to variations in tenure policy that

change % T only moderately. Only in the limiting case of no tenure (p = 0) did tenure

policy have a striking impact. Under that policy the school effectively eliminates its

tenured sub-class when the last currently tenured faculty retires in 2006, and A and W

fall to the levels for a rapidly turning over pool of temporaries and "probationers."

We also discovered that the effectiveness of changes in tenure policy tended to dim-

inish the more liberal the tenure policy already was. That is, a still stricter policy

given an already strict policy, say a drop of p from .5 to .4, had more of an impact on

A, W, and % T than dropping p from 1.0 to .9. This we attributed to the fact that tenure

policy must act on a fairly large number of faculty before it is effective. Given an ex-

tremely liberal tenure policy, the pool of probationers is very small because with so many

assured of long durations of employment reflectively few new hires are possible each year.

This means, in turn, that applying stricter tenure standards to that only small number

standing for tenure would have little impact. Schools with stricter tenure standards

and, therefore, larger numbers normally standing for tenure can have a somewhat more

striking impact by varying tenure standards than schools with liberal tenure policies.

b. New hire rates were, as expected, substantially more affected by variations in

tenure standards, and applying stricter tenure standards might be a potential option to

be considered in the school which foresees a flow of replacement openings below desired
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levels. For example, the minimum values for new hires during the depressed new hiring

period, 1975-88, could be more than doubled by reducing p from all-tenure (p = 1.0) to

.4. There was one minor qualification to the apparent effectiveness of stricter tenure

policy in raising new hire rates. The stricter a tenure policy now and the larger the

. . .
-volume of replacement openings from negative tenure decisions and untenured quits, the

smaller the volume of retirements after 2006 when those few currently standing for tenure

who receive it begin to retire. This eventually offsets somewhat the higher level of .

replacement spots provided by pre-tenured attrition and negative tenure decision and pro-

duces a slight smoothing of the time paths for new hires at low p values by contrast to

those at high p value.

c. Stricter tenure policies did not eliminate the cycle in our measures of faculty

health with the exception of this slight smoothing of the new hires cycle. While maxima

were reduced for A, W, and % T so, too, were the minima.

8. We emphasized, again and again, that quits were the "joker" in our mathematical

"deck" which made prediction extremely difficult and suggested only the most cautious use

of our simulations as predictors of the real world. We found that untenured quitting

had roughly the same quantitative and directional impact as tenure policy. This suggested,

in turn, that a drop in the untenured quit rate of 20 percentage points, for example, could

be offset by an equivalent 20 percentage point drop in the probability of receiving tenure

as long as neither quit rates nor p were near extreme values. We experimented with the

specific case of a drop in the untenured quit rate from .4 to .2 (our high and low quit

examples above) which was compensated for by a drop of p from .7 to .5. The .4 --- p = .7

combination and the .2 --- p = .5 combination produced nearly
the same time paths for all

variables. This similarity in the impact of untenured quitting and the tenure decision is

not surprising given that both occur at nearly the same time after the date of new hire and

thereby restrict the expected duration of employment for those quitting and unsuccessfully

standing for tenure to, approximately the same number of years.

We also found that rises in tenured quitting could significantly smooth the cycle. A

special characteristic of the Carleton age distribution beside the untenured age bulge is
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the relatively large number of tenured faculty in the 40-49 age group whose expected

retirement after 1988-89 brings significant relief in the new hires situation and pro-

duces the "early" maxima of A, W, and % T that we mentioned earlier. Clearly, one way

of bringing yet earlier "relief" and eliminating the cycle is to raise tenured quit rates

which are typically applied to these very age groups. In a simulation where the tenured

quit rate was raised from 0 and .05 to .25, the cycle was all but eliminated. We won-

dered, however, at the grossness of our measures of faculty health or the degree of

Carleton's staffing "problems" if part of their "solution" required the departure of

Carleton's best faculty.

9. We should conclude with an explicit recognition of two major limitations on

the use of mathematical modelling. First, mathematical models are generally constructed

assuming a greater degree of control over some policy variable like tenure policy than

in fact, exists. Realistically, the probability of tenure cannot be predetermined by

some deus ex machina but is determined year-by-year by the action of the Departments,

the Dean, the President, and the Trustees. Moreover, even if all could act in concert

to predetermine such a variable, it is likely that the real world behavior of our measures

of faculty health would not fully describe the impact of this policy. Some other unac-

counted for function would surely suffer. It takes no intuition to see that more than

H, % T, A and W are involved in measuring a faculty's health and vitality when one is

dealing with the extreme case of a p = 0 (no tenure policy). If a school could agree on a

no tenure (p = 0) policy, and succeeded thereby in minimizing % T, A, and W and maximizing

new hires per year, it would very soon cease to exist.
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